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PART1: DECLARATION

1.1 Site Name and Location
National Priorities List (NPL) Site Information (shown on Figure 1): Iron Mountain Mine
(IMM), Shasta County, California (approximately 9 miles northwest of Redding, California)

Comprehensive Environmental Response, Compensation and Liability Information System
(CERCLIS) Identification Number CAD980498612

Operable Unit Information (shown on Figure 2): Spring Creek Arm of Keswick Reservoir

Operable Unit (OU) Number 5

The location map is shown on Figure 1, and site features are shown on Figure 2.

1.2 Statement of Basis and Purpose
This decision document presents the selected remedial action for control of releases of haz-
ardous substances (i.e., contaminated sediment) from the Spring Creek Arm of Keswick
Reservoir (the Spring Creek Arm or the Arm), OU 5 of the Iron Mountain Mine Site. The
selected remedial action was chosen in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA), and, to the extent practicable, the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This decision is
based on the Administrative Record file for this Record of Decision (ROD).

The State of California concurs with the selected remedial action for contaminated sediment
in the Spring Creek Arm of Keswick Reservoir.

1.3 Assessment of the Site
The mines and waste rock piles at the IMM Site are discharging acidic waters, typically with
a high concentration of heavy metals. The discharges are referred to as acid mine drainage,
or AMD. AMD discharged from IMM is transported via Spring Creek through the Spring
Creek Reservoir into the Spring Creek Arm. These features are shown on Figure 2. As a
result of past mining activities and IMM AMD releases, the affected water bodies upstream
of the Spring Creek Debris Dam (SCDD) are essentially devoid of aquatic life and amphibi-
ans that are dependent upon that aquatic life. Down gradient of the SCDD, as the metal-rich
acidic water discharged from IMM mixes with the higher pH freshwater in Keswick Reser-
voir, hydrous metal oxides precipitate and are deposited within the Spring Creek Arm of
Keswick Reservoir. As discussed in greater detail in Section 1.4, remedial actions that have
been implemented to control the sources of AMD have reduced the acidity and reduced the
metals content by 95 percent in surface water down gradient from IMM.
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PART1: DECLARATION

The Sediment Remedial Investigation (RI) Report (EPA, 2002a) characterizes the nature and
extent of contaminated sediment at Iron Mountain Mine. Historical deposition, accumula-
tion, and mixing of metals-enriched sediment and precipitates has formed three distinct
deposits or piles of contaminated sediment within the Spring Creek Arm, identified in a
downstream direction as Piles A, B, and C. The total volume of contaminated sediment
within the Arm is approximately 280,000 cubic yards. The heavy metals contained in the
contaminated sediment include, among others, arsenic, copper, cadmium, iron, nickel, and
zinc. The concentrations of these metals are toxic to aquatic life.

The results of a benthic invertebrate study (EPA, 2002a) demonstrated areas of severely
impoverished benthic community and no plant life in areas associated with the sediment
piles within the Spring Creek Arm and lower Keswick Reservoir. Testing has shown that if
the sediments move into the water column, the water can be toxic to aquatic life, even if
diluted 44 times. The pollutants in the sediments are particularly toxic to organisms and
habitat at the bottom of the creek and fish in early life stages.

The technical memorandum Updated Human Health and Ecological Risk Evaluations for
the Spring Creek Arm of Keswick Reservoir, Appendix E of the Sediment Feasibility Study
(FS) (CH2M HILL, 2004), evaluated the potential risk to human health and ecological recep-
tors from contaminated sediment in the Arm. The risk evaluation concludes that contami-
nated sediment in the Spring Creek Arm does not pose a current or future unacceptable risk
to human health and welfare; however, the contamination has resulted in great ecological
impact to benthic and aquatic communities in the Arm.

The fishery resources and other sensitive aquatic species in the Sacramento River below
Keswick Dam are the primary natural resources at risk from the mobilization of contami-
nated sediment from the Spring Creek Arm. These species, particularly at the early life
stages present in the Sacramento River, are particularly sensitive to toxic metals such as
copper and zinc.

Uncontrolled flows from SCDD into the Arm during major storm events, in conjunction
with high flows from Spring Creek Power Plant (SCPP), could scour and move sediment
located within the Spring Creek Arm, which would then enter Keswick Reservoir and carry
this mass of metals into the Sacramento River ecosystem. The locations of SCDD and SCPP
are shown on Figure 2. During such an event, Sacramento River water quality would be
expected to be highly toxic to aquatic life. It is also expected that significant quantities of the
toxic sediments would deposit into the gravels of the important Sacramento River spawning
grounds. These sediments would threaten the early life stages of salmon and steelhead pre-
sent at the time of the deposit. These deposited toxic sediments would be expected to con-
tinue to contaminate the spawning grounds until difficult cleanup operations could be
performed. Since salmon return in cycles of three to four years, contamination in the
spawning grounds over an extended period of time could jeopardize the survival of the
entire population of salmon.

If conditions are such that high flows coincide in both SCDD and SCPP, and the reservoir-
pool level is down, large quantities of the existing sediment would be expected to erode and
be transported into the main stem of Keswick Reservoir and into the Sacramento River
downstream of Keswick Dam. Increasing the reservoir elevation or decreasing the discharge
from the SCPP could reduce this potential; however, these options significantly restrict
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PART1: DECLARATION

reservoir and power plant operations and do not completely eliminate the erosion potential.
Under conditions of high discharge from SCPP and SCDD and low Keswick Reservoir water
elevations, it is likely that over time, much of the sediment in the Spring Creek Arm would
be transported into the Sacramento River.

Through the performance of the Sediment RI and Sediment FS, the U.S. Environmental
Protection Agency (EPA) has determined that the response action selected in this Record of
Decision (ROD) is necessary to protect the environment from actual or threatened releases
of hazardous substances. Actual or threatened releases of contaminated sediment from the
Arm, if not addressed by implementing an appropriate response action, may present a sub-
stantial endangerment to the Sacramento River ecosystem downstream of Keswick Dam.

1.4 Description of Prior Remedial Actions
Completed and ongoing remedial actions to control the sources of AMD have significantly
reduced the acidity and metals content in surface water discharged from IMM to down-
stream water bodies. There are four prior RODs at this Site.

The first ROD for the IMM Site (ROD 1), signed in October 1986, provided for implementa-
tion of limited source control actions to begin lessening the IMM AMD discharges and also
provided water management capability to manage the ongoing IMM AMD releases to sur-
face waters. Specific activities authorized by ROD 1 include a diversion of Slickrock Creek
around contaminant-bearing landslide debris, diversion of Upper Spring Creek to the Flat
Creek drainage, and a partial cap of Brick Flat Pit and seven subsidence areas. All of these
projects have been completed.

Pursuant to Records of Decision signed by EPA in 1992 (ROD 2) and 1993 (ROD 3), virtually
all AMD releases from the three largest sources of IMM AMD (the Richmond portal, the
Lawson portal, and the Old/No. 8 Mine Seep) are treated at the IMM treatment plant. In
these RODs, EPA selected the high density sludge (HDS) treatment process to ensure the
long-term reliability, effectiveness, and cost-effectiveness of IMM treatment and sludge dis-
posal operations. The treatment residuals are disposed of onsite in the inactive open pit
mine, Brick Flat Pit. The response actions implemented pursuant to these two RODs have
significantly reduced the release of hazardous substances from the Site. During the five-year
period of Water Years 1999 through 2003, collection and treatment of portal AMD dis-
charges resulted in an average reduction in sitewide copper discharges of 88 percent and an
average reduction in zinc discharges of 95 percent (CH2M HILL, 2003) from the uncon-
trolled site-wide metal discharges prior to EPA's remedial action.

The fourth ROD for the IMM Site (ROD 4), signed in September 1997, provided for collec-
tion and treatment of AMD discharges from the widespread area sources in the Slickrock
Creek watershed at Iron Mountain Mine. ROD 4 provided for design and construction of a
220-acre-foot (ac-ft)-capacity retention reservoir to collect area sources of AMD discharges
for treatment, clean surface water diversion facilities, erosion control for arsenic-laden tail-
ings, an additional AMD conveyance pipeline, and a tunnel for gravity discharge of treated
effluent to Spring Creek. The remedy will permit treatment of essentially all of the IMM
AMD from the Slickrock Creek area sources, which comprise approximately 60 to 70 percent
of the remaining uncontrolled copper and 40 to 50 percent of the remaining uncontrolled
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zinc and cadmium releases from the IMM Site. Construction of the dam and associated
facilities for the Slickrock Creek Retention Reservoir was completed in the spring of 2004.
Startup and shakedown testing was completed in June 2004. Operation of the remedy under
ROD 4, in combination with completed remedial actions to control the sources of AMD, will
result in a total reduction of contaminants discharged from SCDD of 95 percent from the
pre-1994 discharge.

The EPA has determined that further study is warranted with regard to continued devel-
opment and evaluation of remedial alternatives for the Boulder Creek area source AMD dis-
charges, which are not currently controlled or collected for treatment. The EPA anticipates
that additional remedial investigation and feasibility study efforts will be conducted to
evaluate control strategies for the area sources in Boulder Creek.

1.5 Description of the Selected Remedy
The selected remedial action is the fifth ROD for the IMM Superfund cleanup action. The
objectives of the selected remedy are to (1) prevent the migration and deposition of con-
taminated sediment from the Spring Creek Arm into the Sacramento River downstream of
Keswick Dam and (2) reduce metal loads and suspended solids associated with contami-
nated sediment to meet protective water quality standards. The selected remedy will
involve the partial dredging of sediment in the Spring Creek Arm that is most susceptible to
erosion, and disposal of dredged sediment in an engineered disposal cell located adjacent to
Spring Creek Reservoir. Dredging will remove about 50 to 60 percent of the volume of the
existing contaminated sediment in the Arm. Sediment that is less susceptible to erosion will
not be dredged at deeper depths in the most downstream pile, Pile C. The selected remedy
will include operational restrictions on Keswick Reservoir pool elevations during rare storm
or flood events to prevent erosion of sediment remaining at deeper depths within the Arm.

Contaminated sediment has also been deposited in other areas of the IMM Site, in the
Spring Creek Reservoir and the main body of Keswick Reservoir, that are not addressed by
this remedy, but sediment in these areas is less susceptible to erosion or is contained by
existing controls. The remedy for Spring Creek Arm sediment would be consistent with and
would not affect potential future remedies for these other areas of contaminated sediment.
The selected remedy for contaminated sediment in the Spring Creek Arm would be consis-
tent with other potential response actions for the remaining area sources of IMM discharges
(i.e., the Boulder Creek area sources of AMD). Completed, ongoing, and potential remedies
to control AMD significantly reduce the source of contaminated sediment by reducing the
metal loads discharged from SCDD and the subsequent formation of new precipitates in
Keswick Reservoir.

The major components of the selected remedy include:

• Removal of contaminated sediment in the Spring Creek Arm of Keswick Reservoir to an
elevation that minimizes contaminated sediment loss during all operational scenarios of
SCPP, SCDD, and Keswick Reservoir except for rare storm events when combined with
operations of the Central Valley Project (CVP) facilities that would be very unlikely
during such large storms
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• Operational controls to restrict Keswick Reservoir water levels under rare storm or flood
conditions to prevent releases from SCPP and SCDD that could scour sediment remain-
ing at greater depths in Pile C

• Continued restrictions on the release schedule and criteria for the discharge of water
from SCDD to the Spring Creek Arm

• Limited residual management for sediment in Pile A, Pile B, or the main channel of the
Spring Creek Arm that is technically infeasible to dredge and is susceptible to erosion

• Short-term monitoring and resuspension management during implementation of the
remedial action

• Conveyance of dredge discharge from the Spring Creek Arm to the dewatering/disposal
cell

• Ex situ physical and chemical treatment of dredge discharge to separate solids and
liquids for disposal and achieve compliance with applicable or relevant and appropriate
requirements (ARARs) for discharge of filtrate and overflow

• Disposal of dewatered solids in an engineered upland disposal cell located on the IMM
CERCLA site, adjacent to Spring Creek Reservoir

• Conveyance and discharge of return water from the disposal cell to Spring Creek
Reservoir

• Long-term monitoring, disposal cell maintenance and institutional controls

1.6 Statutory Determinations

1.6.1 Protection of Human Health and the Environment
Risk evaluations conducted by EPA indicate that contaminated sediment and surface water
in the Spring Creek Arm do not pose a current or future unacceptable risk to human health
and welfare. Therefore, the selected remedy is focused on assuring the protection of the
environment.

The fishery resources and other sensitive aquatic species in the Sacramento River below
Keswick Dam are the primary natural resources at risk from the mobilization of contami-
nated sediment from the Spring Creek Arm. This fishery and ecosystem is the focus of the
cleanup for OU5. These species, particularly at the early life stages present in the
Sacramento River, are particularly sensitive to toxic metals such as copper and zinc. The
National Oceanic and Atmospheric Administration (NOAA) has identified this section of
the Sacramento River as the most important salmon habitat in California.

This selected remedy is protective of the environment with respect to the releases of haz-
ardous substances from the Spring Creek Arm of Keswick Reservoir that could harm the
important Sacramento River ecosystem. Removal of contaminated sediment from the Spring
Creek Arm that is most susceptible to erosion, and disposal of dredged sediment in an
upland disposal cell, will mitigate the risk for release events of contaminated sediment. The
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selected remedy will reduce the metal loads and suspended solids associated with contami-
nated sediment discharged from the Spring Creek Arm.

It is uncertain whether the selected remedy would ensure that a benthic community will be
re-established in the Spring Creek Arm following implementation. Continued releases of
dissolved copper from IMM sources via Spring Creek Reservoir would likely prevent the
re-establishment of the benthic community. However, the selected remedy will improve
conditions and a benthic community might become re-established to some extent. The selec-
ted remedy is also expected to indirectly improve aquatic habitat in Keswick Reservoir by
limiting future mobilization of contaminated sediment and redeposition in Keswick
Reservoir.

While the remedy is expected to essentially eliminate the risk posed by releases of hazard-
ous substances from the Spring Creek Arm to the Sacramento River, the remedy does not
respond to the remaining uncontrolled releases of hazardous substances from the IMM Site.
The EPA therefore anticipates that the remedy will not fully protect human health and the
environment and that additional remedial action will be required to respond to releases of
hazardous substances from the IMM Site.

1.6.2 Compliance with ARARs
Except for those ARARs that EPA is waiving for this interim remedy, the selected remedy
will comply with all Federal and State ARARs. The ARARs selected in this ROD apply only
to the remedial actions selected in this ROD. This ROD does not alter or amend the prior
ARAR determinations by EPA for this site as selected in RODs 1-4.

The EPA is waiving compliance with certain ARARs on the basis that this remedial action is
an interim action that will not respond to all releases of hazardous substances from the IMM
Site. This interim action is not expected to provide for compliance with all ARARs at all
times because the remedial action for contaminated sediment in the Spring Creek Arm does
not address remaining uncontrolled releases from the IMM Site, such as AMD releases from
area sources in the Boulder Creek watershed.

Since the actions selected in this ROD are interim actions that leave some releases of haz-
ardous substances unabated, EPA is relying on the ARARs waiver for "interim measures"
(CERCLA § 121(d)(4)(A); 40 CFR § 300.430(f)(l)(ii)(C)(l)) for this remedial action. In par-
ticular, the EPA anticipates that once the remedial actions selected in this ROD have been
implemented, water quality in Keswick Reservoir and the Sacramento River will improve as
the result of reducing metal loads and suspended solids associated with contaminated sedi-
ment. EPA does not anticipate that this remedy, in conjunction with the other remedies
implemented to date, will be sufficient to ensure compliance with (1) the numeric, chemical-
specific water quality standards contained in the National Toxics Rule (NTR), California
Toxics Rule (CTR) and the Basin Plan for copper, cadmium, or zinc, and (2) California Fish
and Game Code § 5650 (which prohibits discharge of contaminants "deleterious to fish,
plant life, or bird life"). The EPA is therefore waiving compliance with those standards for
the interim action selected in this ROD to the extent those standards cannot be achieved by
the remedy selected in this ROD. EPA is also employing the interim action waiver to waive
the applicable requirements of SWRCB Resolution 92-49. EPA is continuing to study the
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feasibility of implementing additional controls on the remaining Site discharges. These
requirements will be addressed in the final ROD for the IMM site.

1.6.3 Cost-Effectiveness
The EPA has determined that the selected remedy is cost-effective pursuant to evaluations
in accordance with § 300.430(f)(l)(ii)(D) of the NCP.

1.6.4 Permanent Solutions and Treatment Technologies
The EPA has determined that the selected remedy represents the maximum extent to which
permanent solutions and treatment technologies can be utilized for the remedial action for
the contaminated sediment in the Spring Creek Arm of Keswick Reservoir. The selected
remedy uses ex-situ physical and chemical treatment of dredge discharge as a significant
portion of the remedy.

The contaminated sediment within the Spring Creek Arm is not considered to constitute a
principal threat waste because the contaminated sediment can be contained in a reliable
manner through the implementation of the selected remedy. AMD generated at the IMM
Site is considered a principal threat waste because it is highly toxic and presents significant
risk to human health and the environment should exposure occur. Completed remedial
actions to control the sources of AMD through collection and treatment at the IMM treat-
ment plant have significantly reduced the acidity and metals content in surface water from
IMM. However, EPA has not selected a remedy that treats the source of the IMM AMD dis-
charges, the mineral body itself, in a manner that prevents the formation of AMD because
EPA is not currently aware of such an approach that could be effectively implemented at
IMM. EPA encourages the continued development and evaluation of alternatives that may
partially satisfy the preference for treatment as a principal element, and this issue will be
addressed in the final decision document for the Site.

1.6.5 Five-year Review Requirements
The selected remedy will result in hazardous substances, pollutants, or contaminants
remaining onsite above levels that allow for unlimited use and unrestricted exposure. Fol-
lowing completion of the remedial actions selected in this ROD, contaminated sediment,
that will be susceptible to erosion only under rare storm event and very unlikely CVP facil-
ity operational scenarios, will remain in deeper portions of the Spring Creek Arm in Pile C.
Sediment that will be dredged from the Spring Creek Arm will be dewatered and disposed
in an engineered, upland disposal cell located adjacent to Spring Creek Reservoir. This dis-
posal location is within the boundaries of the IMM CERCLA site. Section 121(c) of CERCLA
and the NCP at 40 C.F.R. 300.430(f)(5)(iii)(C) therefore require EPA to conduct a statutory
review within 5 years after initiation of remedial action, and at least every 5 years thereafter,
through the standard CERCLA review process. The reviews will be conducted to ensure
that the selected remedy continues to be protective of human health and the environment.

1.7 ROD Certification Checklist
The following information is included in the Decision Summary (Part 2) of this ROD. Addi-
tional information can be found in the Administrative Record file for this ROD.

IMM-DECL_FINAL 1-7



PART1: DECLARATION

• Baseline risk represented by the COCs - Section 2.7

• Performance criteria for the sediment cleanup established for Remedial Action Objec-
tives and the basis for these levels - Section 2.12.4

• How source materials constituting principal threats are addressed - Section 2.11

• Current and reasonably anticipated future land use assumptions used in the baseline
risk assessment and ROD - Section 2.6

• Potential land use that will be available at the Site as a result of the selected remedy -
Section 2.6.1

• Estimated capital, annual operation and maintenance and total present worth costs, dis-
count rate, and the number of years over which the remedy cost estimates are projected -
Section 2.12.3 and Table 16

• Key factor(s) that led to selecting the remedy - Sections 2.12.1

Cleanup levels are not established for the sediment remedial action. Meeting the remedial
action objectives (RAOs) will be the primary and fundamental indicator of performance, the
ultimate aim of which is protection of the environment. Although restoration of a benthic
community in the Spring Creek Arm and Keswick Reservoir may occur as the result of the
overall IMM Site remediation, the RAOs for mis ROD (presented in Section 2.8) focus on the
protection of the Sacramento River ecosystem, and do not require the removal of all con-
taminated sediment to eliminate ecological risks in the Spring Creek Arm or Keswick Res-
ervoir due to the ongoing IMM metal discharges. Rather, the RAOs focus on mitigating
potential ecological risks that could result from the release of contaminated sediment to the
Sacramento River. By meeting the performance criteria presented in Section 2.12.4, the rem-
edy will achieve RAOs.

1.8 Authorizing Signature

, \
Elizabem J\Adams, Chief) ! Date
Site Cleanup BrancK
U.S. Environmental Protection Agency
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PART 2: THE DECISION SUMMARY

2.1 Site Name, Location, and Description

2.1.1 Site Name
The Iron Mountain Mine (IMM) Superfund site is located in Shasta County, California,
approximately 9 miles northwest of the City of Redding (Figure 1). The collection of
mines on Iron Mountain is known as Iron Mountain Mines. The Iron Mountain Mines are
the southernmost mines in the West Shasta Mining District. The District encompasses
more than a dozen sulfide mines that have been worked for silver, gold, copper, zinc, and
pyrite.

The CERCLIS Identification Number for the IMM Superfund site is CAD980498612.

The lead agency for the IMM Superfund site is the EPA. The support agencies are State
and federal agencies that support the activities of the EPA in accordance with the NCP.
The State support agencies include the California Department of Toxic Substances Con-
trol (DTSC), Central Valley Regional Water Quality Control Board (RWQCB), Depart-
ment of Fish and Game (CDFG), and the State Water Resources Control Board
(SWRCB). DTSC is the lead agency for the State of California. Federal agencies
involved injthe IMM Superfund cleanup include the U. S. Bureau of Reclamation (Rec-
lamation), U. S. Fish and Wildlife Service (USFWS), and the National Oceanic and
Atmospheric Administration (NOAA).

2.1.2 Site Location
The IMM Site includes the inactive mines on Iron Mountain and areas where hazardous
substances released from the mines have come to be located. The IMM Site contains
approximately 4,400 acres of land that includes the inactive mining properties on Iron
Mountain; the several inactive underground and open pit mines; numerous waste piles;
abandoned mining facilities; mine drainage treatment facilities; the downstream reaches
of Boulder, Slickrock, Flat, and Spring Creeks; Spring Creek Reservoir; Keswick Res-
ervoir (which includes both the Spring Creek Arm and the main body of Keswick Res-
ervoir); and the Sacramento River affected by drainage from IMM (see Figure 1).

This decision document presents the selected remedial action for control of releases of
contaminated sediment from the Spring Creek Arm of Keswick Reservoir (the Spring
Creek Arm or the Arm). The Spring Creek Arm is Operable Unit 5 (OU-5) for the IMM
Site.
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2.1.3 Site Description
Iron Mountain contains copper, zinc, silver, gold, and pyrite deposits that have been
commercially mined since 1879. In the early twentieth century, the Site was one of the
largest copper mines in the United States. Mineral extraction methods varied widely.
Underground mining ceased in 1956, and surface mining ceased in 1963.

Several, and possibly all, of the mines and the waste rock piles are discharging acidic
waters, typically with a high content of heavy metals. These discharges are herein
referred to collectively as acid mine drainage, or AMD. Within the IMM property, the
two largest sources of AMD are the Richmond Mine and the Hornet Mine. Both of these
sources drain into Boulder Creek. The third largest source, the Old/No. 8 Mine Seep,
drains into Slickrock Creek.

Boulder and Slickrock Creeks are major tributaries to Spring Creek, and Spring Creek is
a tributary to the Sacramento River. Spring Creek flows into Spring Creek Reservoir (the
impoundment created by Spring Creek Debris Dam [SCDD]), and enters the Sacramento
River at Keswick Reservoir (created by Keswick Dam). Keswick Dam is located approxi-
mately 8 miles below Shasta Dam. The Spring Creek Arm is the portion of Keswick
Reservoir directly below SCDD and is located 1.4 miles upstream of Keswick Dam. The
Arm is oriented due east of SCDD and is approximately two-thirds of a mile long.
Figure 2 is an aerial photo showing these features.

AMD discharged from IMM is transported via Spring Creek through the Spring Creek
Reservoir into the Spring Creek Arm. The Spring Creek Arm serves as a mixing basin for
metal-rich acidic waters and sediments released from behind SCDD and freshwater from
Shasta Dam, Whiskeytown Reservoir, and Keswick Reservoir. Mixing metal-rich, low-
pH water from SCDD with higher-pH water results in precipitation of hydrous metal
oxides, which can be colloidal in nature. This phenomenon has resulted in deposition,
accumulation, and mixing of metal-enriched sediment and precipitates in the Spring
Creek Arm and lower Keswick Reservoir.

Completed and ongoing remedial actions to control the sources of AMD at IMM have
significantly reduced the acidity and metals content in surface water from IMM. Starting
in 1994, virtually all of the AMD discharged from the Richmond Mine, Hornet Mine, and
Old/No. 8 Mine Seep has been treated at the IMM treatment plant constructed onsite at
Minnesota Flats. From 1994 to 1996 the AMD was treated using the simple mix treat-
ment method. Since January 1997, a high density sludge (HDS) treatment system has
provided an improved means of treating these discharges. Further cleanup efforts under
ROD 4 have recently been completed in the Slickrock Creek watershed at IMM. Among
other items, ROD 4 provides for construction of a retention reservoir to collect AMD area
source discharges in the Slickrock Creek Basin for treatment. Treatment of these IMM
AMD flows by the completed remedial actions pursuant to ROD1 through ROD4 will
result in a total reduction of copper, cadmium, and zinc discharged from IMM sources of
approximately 95 percent of the pre-1994 discharge.

The fishery resources and other sensitive aquatic species in the Sacramento River below
Keswick Dam are the primary natural resources at risk from the continuing uncontrolled
IMM heavy metal discharges or mobilization of contaminated sediments from the Spring
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Creek Arm. As a result of past mining activities and current IMM AMD releases, the
affected water bodies upstream of the SCDD are essentially devoid of aquatic life and
amphibians that are dependent upon that aquatic life.

2.2 Site History and Enforcement Activities

2.2.1 History of Site Activities that Led to Current Problem
Iron Mountain was first secured for mining purposes in 1865 because of the presence of a
large gossan cap, a surface mineral deposit that is the result of the oxidation of pyrite
(iron sulfide) that weathered over geologic time to form a surface mineral deposit that is
largely iron oxide containing small amounts of gold and silver. Various individuals held
the property and conducted limited mining for the recovery of silver from the gossan
areas in the late 1800s. The waste-generating activities that created the surface sources of
AMD likely began in the 1880s when the gossan was first mined on a large scale, and
waste rock, that was removed to reach the ore, was apparently dumped into ravines and
eventually washed into the creeks.

Beginning in late 1894, Mountain Mines, Ltd., began operation of the mine. In approxi-
mately 1896, Mountain Copper Company, LTD. (Mountain Copper) acquired ownership
of the mine. Under Mountain Copper, IMM became the largest producer of copper in
California and the sixth largest producer in the country during the first quarter of the
twentieth century. High-grade copper ore and other minerals in the deposits were mined
in Old Mine until 1907, No. 8 Mine from 1907 until as late as 1923, Hornet Mine from
1907 to 1926, the Richmond Mine from 1926 through 1956, and Brick Flat Pit from 1929
to 1942 and 1955 to 1962.

In 1967, Stauffer Chemical Co. (SCC) acquired Mountain Copper. In 1968, SCC
obtained legal title to the properties comprising IMM from its wholly owned subsidiary,
Mountain Copper Company, Ltd. SCC originally took steps to reopen the mine, but the
price of sulfur dropped to a point that caused the option to be uneconomical. SCC oper-
ated the copper cementation plant on Boulder Creek during its ownership of the Site and
continued to investigate the commercial mining potential of the property. In November
1976, the Central Valley RWQCB issued an order to SCC requiring the abatement of the
continuing water pollution from the mountain.

In December 1976, SCC transferred ownership of 31 parcels on Iron Mountain to Iron
Mountain Mines, Inc. (IMMI), and in December 1980, SCC transferred five additional
parcels to IMMI.

IMMI, a California corporation, is the current owner of the mining properties at Iron
Mountain. But, certain property interests retained by SCC's successor at the Site are in
the process of being transferred to BLM pursuant to a Consent Decree (signed in
December 2000) between SCC, the State of California, and the federal government.

IMMI constructed a copper cementation plant on Slickrock Creek in 1977. IMMI has
intermittently operated this plant and the copper cementation plant on Boulder Creek to
recover copper from the AMD.
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2.2.2 impacts of Mining Activity at Iron Mountain
Generation and Discharge of Acid Mine Drainage
Mining activities have fundamentally altered the geochemical and hydrologic conditions
at Iron Mountain. In an undisturbed condition, a series of geologic and geochemical fac-
tors combined to permit the several large masses of sulfide mineralization to remain in
place below the water table over geologic time. Now that mining has altered those condi-
tions, however, the massive mineralization is no longer protected by the water table from
oxidation, which in turn has exposed the mineralization to conditions that permit the
rapid oxidation and release of acidity and metals from that deposit. These mining-induced
changes are the source of the severe pollution problem at MM.

Metals such as copper, zinc, iron, cadmium, gold, and silver are commonly found as part
of massive sulfide mineral deposits. When iron sulfide (pyrite) is exposed to moisture and
an oxidant (such as free oxygen or aqueous ferric iron), the pyrite oxidizes and releases
acidity. Copper, zinc, aluminum, cadmium, and manganese are released into the AMD in
parallel chemical reactions. Pyrite oxidation is aided by certain bacteria which form fer-
rous iron, hydrogen ions, and sulfate ions. The ferrous iron is subsequently oxidized to
ferric iron, which acts as .an oxidant, attacking additional pyrite and other metal sulfides,
which produces additional hydrogen ions. The resulting low-pH water containing the dis-
solved metals then discharges from the mine, and mixes with and contaminates surface
water. This is the general process for the formation of AMD at IMM, and the movement
of AMD down Spring Creek and into Spring Creek Reservoir.

The rate of oxidation of the mineralized zone is accelerated when the surface area of the
pyrite deposit exposed to oxidizing conditions is increased by mining. At IMM, the his-
torical operations at the Site included both open-pit and underground mining. The mining
operations fractured massive sulfide deposits that had been contiguous and relatively
unfractured, rubblized great quantities of the pyritic orebody through collapse of the
underground openings, and lowered the water table through construction of haulage drifts
and tunnels. The end result is exposure of a vast surface area to the oxidizing process and
production of great quantities of AMD in a relatively short time period.

Mine wastes such as waste rock and tailings that were disposed of adjacent to the mines
also contain residual sulfide materials that oxidize when exposed to water and air. Mine
wastes with greater pyritic surface area available under oxidizing conditions produce
stronger acidic discharges at greater rates of AMD production. The mine workings drain-
ing Iron Mountain still contain more than 12 million tons of unmined, disturbed massive
sulfide deposits. IMM is unusual in the strength and rate of acid production and the
subsequent release of large quantities of heavy metals into the environment.

Precipitation of Metal Hydroxides and Formation of Sediments
Over time, surface flows from the IMM Site have carried various mine wastes, native
sediment that might contain metals, and AMD downstream via the Spring Creek drainage
into the Sacramento River system. As the AMD mixes with rain and other surface waters
at a higher pH, hydrous metal oxides, primarily iron oxyhydroxides, precipitate. The
topography and varying flow velocities within the Spring Creek Arm channel (influenced
by the discharges from Shasta Dam, Spring Creek Power Plant [SCPP], and SCDD) acted
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upon the metal-enriched sediments and precipitates and influenced how these materials
settled out within the Spring Creek Arm of Keswick Reservoir. As a result, three major
contaminated sediment piles (Piles A, B, and C, with Pile A being closest to SCDD and
Pile C being closest to Keswick Reservoir) were deposited in the Spring Creek Arm pri-
marily between the completion of SCDD in 1963 and 1994, when the IMM treatment
plant became operational. Deposition likely continued after 1994, although at a substan-
tially reduced rate. The presence of metal-enriched material on the bottom of the Spring
Creek Arm has been shown to severely impact aquatic life in those areas.

2.2.3 History of Federal and State Site Investigations
The following summarizes the history of federal and State site investigations of (1) AMD
sources and discharge and (2) contaminated sediment in Spring Creek Reservoir and
Keswick Reservoir.

Acid Mine Drainage Sources and Discharge
Remedial investigation (RI) activities at Iron Mountain began in September 1983, when
Iron Mountain was placed on the CERCLA National Priorities List of the nation's most
contaminated sites.

EPA issued a remedial investigation/feasibility study (RI/FS) report in 1985 and an FS
Addendum in 1986. The 1985 RI report characterized the entire IMM Site with respect to
the nature and extent of contamination.

The EPA signed the first Record of Decision for the IMM Site in October 1986. ROD 1
selected an interim remedy for the Sitewide OU, identifying a number of specific proj-
ects. These projects included the construction of a partial cap over the Richmond min-
eralized zone, including a cap of Brick Flat Pit; construction of a clean surface water
diversion in Slickrock Creek to avoid AMD-generating waste rock; construction of a
diversion of the Upper Spring Creek to avoid polluting its cleaner water and filling
Spring Creek Reservoir; construction of a diversion of the South Fork of Spring Creek for
a similar purpose; a study of the feasibility of filling mine passages with low-density
cellular concrete; and an enlargement of SCDD, the exact size of which would be selec-
ted after a determination of the effectiveness of the other remedies. EPA selected a
9,000-acre-foot reservoir as the preliminary size in ROD 1. Underlying studies indicated
that a 15,000-acre-foot reservoir would be required for a protective remedy. In its selec-
tion of a smaller reservoir size, EPA relied on a "fund-balancing" waiver, which permits
EPA to waive compliance with protective standards for cleanups that are being paid for
by the Superfund.

The EPA's Public Health Risk Assessment was updated in 1991. Site characterization
studies continued for the Boulder Creek watershed, and EPA prepared a second Rl/FS
report for that area in 1992. An Endangerment Assessment (EA) was prepared in 1992 to
characterize and evaluate the current and potential threats to the environment that may be
posed by IMM contaminants migrating to the groundwater, surface water, and air.

The Boulder Creek OU ROD (ROD 2), signed in September 1992, addressed remedial
actions for (1) AMD from the Richmond portal (Richmond Mine) and Lawson portal
(Hornet Mine), the two largest sources of acidity and metals contamination at Iron
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Mountain; and (2) the numerous waste rock piles, tailing piles, seeps, and contaminated
sediments that also affect contaminant levels in Boulder Creek.

Site characterization studies continued for the Slickrock Creek watershed, and EPA pre-
pared an RI/FS report for that area in 1993. The Old/No. 8 Mine Seep OU ROD (ROD 3),
signed in September 1993, addressed the third largest source of contaminant discharges at
MM.

On the basis of the results of its ongoing monitoring program, EPA concluded that the
area source discharges of heavy metals, especially copper, zinc, and cadmium, were
closely associated with the intense storm-related high runoff events that characterize the
hydrology of the Spring Creek watershed at IMM.

Through a formal action in 1991 known as an explanation of significant differences
(BSD), EPA revoked the fund-balancing waiver upon which EPA relied for ROD 1. This
formal action removed the legal basis for EPA's tentative selection of a 9,000-acre-foot
reservoir in ROD 1 in lieu of a larger, more protective dam. Consistent with the SCDD
enlargement component of ROD 1 and the ESD, EPA conducted engineering and other
studies regarding enlarging the SCDD. These studies indicated that a reservoir of at least
15,000 acre-feet would be required.

Because of the projected increased costs of the SCDD enlargement and the availability of
other new information, EPA decided to expand its studies, re-evaluate other remedial
technologies, and publish for public review and comment a new feasibility study and
proposed plan.

In June 1994, EPA published a Water Management FS, which examined potential reme-
dial alternatives that could control, treat, or manage the safe release of continued uncon-
trolled contaminant discharges from the numerous and widely dispersed area sources in
the Boulder Creek and Slickrock Creek watersheds at MM. In the 1994 Water Manage-
ment FS, EPA developed five alternatives for detailed evaluation. These alternatives
included a range of approaches that relied on source control, collection and treatment,
and water management technologies. Although some area sources could be readily identi-
fied and remediated (such as waste piles), a large proportion of the area source discharge
was associated with buried and collapsed mine workings and was, in general, difficult to
identify and characterize.

The approaches used in the remedial alternatives developed and evaluated in the Water
Management FS relied more heavily on collection and treatment and water management
technologies rather than on source control. In June 1994, EPA issued a Proposed Plan
with a set of remedial actions for the MM area source AMD discharges.

During the public comment period for the 1994 Proposed Plan, a potentially responsible
party (PRP), Rhone-Poulenc, Inc. (Rhone-Poulenc, a successor to SCC) (through its rep-
resentative, Stauffer Management Company [SMC]), submitted a Focused Feasibility
Study (FFS). The FFS identified a range of general collect and treat alternatives for the
area source releases from the Slickrock Creek watershed. Rhone-Poulenc urged EPA to
delay selecting a remedy so that an additional season of data could be collected. The EPA
determined that delay in remedy selection was justified because the information
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submitted by Rhone-Poulenc suggested that it was technically feasible (and also more
cost-effective) to control the MM pollution on the mountain rather than simply diluting
the pollution by enlarging the SCDD and controlling the discharge rate into Keswick
Reservoir.

This delay permitted Rhone-Poulenc and EPA an opportunity to collect additional data to
characterize the MM area source AMD discharges in the Boulder Creek watershed and
characterize and define key hydrologic and engineering factors for the development and
evaluation of the Slickrock Creek "dam and treat" approach. Rhone-Poulenc and EPA
developed remedial design concepts for proposed Slickrock Creek and Boulder Creek
remedies. In August 1995, EPA and Rhone-Poulenc presented their respective analyses
and conclusions with regard to the ongoing Boulder Creek studies to a panel of senior
technical specialists for review and technical comment. Consistent with the panel com-
ments, EPA concluded that adequate control of the Boulder Creek area sources was fea-
sible, but deferred action on developing and evaluating proposed remedial approaches for
these sources to allow time for additional study. EPA issued the Boulder Creek Remedial
Alternatives Study in 1995.

The EPA incorporated these and other investigations into a Water Management Feasibil-
ity Study Addendum (FSA) in May 1996. The FSA evaluated an additional remedial
alternative as a supplement to the June 1994 Water Management Feasibility Study. EPA's
May 1996 Public Comment Water Management FSA updated the public record to include
an evaluation of an alternative that addressed only the remediation of Slickrock Creek,
Alternative SRI. In May 1996, EPA formally announced that it proposed to select Alter-
native SRI as its "Preferred Alternative" for the contaminated Slickrock Creek flows. The
EPA proposed to perform additional studies regarding the Boulder Creek area source
AMD discharges to support further development and evaluation of alternatives for deci-
sion making.

The EPA signed the fourth Record of Decision (ROD4) for the Slickrock Creek OU at
the MM Site in September 1997. The selected remedy includes the construction of the
Slickrock Creek Retention Reservoir to assure the collection and treatment of the con-
taminated storm water flows to address the principal threat posed by contaminant releases
from area sources within the Slickrock Creek watershed at the MM Site.

Contaminated Sediment
This section discusses investigations of contaminated sediment formed from the precipi-
tation of heavy metals in AMD discharged from IMM to the Spring Creek watershed.
Contaminated sediments in the Spring Creek Arm of Keswick Reservoir are considered
to be the fifth operable unit (OU-5) for the MM Site.

Historical investigations began in 1960 with Reclamation's investigation of the geology
of the foundation rock for design of SCDD. Following construction of SCDD, Reclama-
tion conducted a series of investigations and reports related to siltation, pollution prob-
lems, and chemical and grain-size analysis of sediment in Spring Creek, Spring Creek
Reservoir, and the Spring Creek Arm of Keswick Reservoir. Additional investigations
were also performed by other agencies, including analysis of acid volatile sulfide and
simultaneously extractable metals in Keswick Reservoir sediments by USFWS in 1993,
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collection of high-resolution seismic reflection data by the U.S. Geological Survey
(USGS) in 1993 and 1994, and a chemical and lexicological characterization of Keswick
Reservoir sediments by CDFG in 1995. These investigations are summarized in the Final
Iron Mountain Mine Sediment Remedial Investigation Report (EPA, 2002a).

EPA conducted site characterization activities in 1997 and 1998 to support the RI of
contaminated sediment. These activities were a collaborative effort among EPA, USGS,
and Reclamation. The Sediment RI identified four study areas: Spring Creek Reservoir,
the Spring Creek Arm, upper Keswick Reservoir, and lower Keswick Reservoir. A com-
parison of RI data with historical data was performed as part of the site characterization
for the Sediment RI. EPA issued the Final Iron Mountain Mine Sediment Remedial
Investigation Report (Sediment RI) in 2002. The RI included surface water, sediment,
and pore water sampling results for physical, geochemical, and biological characteriza-
tion.

Additional investigations of the contaminated sediment were performed in 1998 through
2003. A treatability study was conducted in 1998 in conjunction with the Sediment RI.
Results are discussed in the Technical Memorandum - Iron Mountain Mine Sediments
Treatability Study (CH2M HILL, 2000). A bathymetric and geophysical survey was
conducted in 2001 to provide three-dimensional data on the distribution and volume of
fine-grained sediment in Keswick Reservoir. Results are summarized in the Keswick
Reservoir Bathymetric and Geophysical Survey Report (David Evans and Associates,
Inc., 2002). Treatability testing was conducted in 2003 on Spring Creek Arm sediment to
support the development and evaluation of remedial alternatives. Results are summarized
in the Iron Mountain Mine Sediments Treatability Study Report (CH2M HELL, 2004a).

Modeling and engineering analyses that were performed as part of the Feasibility Study
for OU-5 indicate that the uncontrolled flows from SCDD during major storm events, in
conjunction with high flows from SCPP, have the potential to erode sediment in the
Spring Creek Arm. When combined with conditions of low reservoir elevations, sediment
would be transported into the main stem of Keswick Reservoir and into the Sacramento
River downstream of Keswick Reservoir. Investigations, including laboratory toxicity
testing and field benthic surveys that were performed as part of the RI for OU-5, indicate
that the mobilization of contaminated sediments into the Sacramento River could cause
significant adverse impacts to important fishery resources. Downstream of Keswick
Reservoir and MM, the Sacramento River provides high-quality habitat for spawning
and rearing fish, including anadromous fish populations such as chinook salmon and
steelhead.

In June 2004, EPA issued for public comment the Iron Mountain Mine Sediment Feasi-
bility Study Report (Sediment FS) (EPA, 2004). The Sediment FS developed and eval-
uated remedial alternatives to minimize or eliminate the potential for mobilization of
contaminated sediment from the Spring Creek Arm into the Sacramento River ecosystem.
In August 2004, EPA issued a Proposed Plan presenting its preferred alternative for
remediation of the contaminated sediment located in the Spring Creek Arm.
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2.2.4 History of CERCLA Enforcement Activities and Remedial Actions
The EPA has identified the following persons as PRPs: the former owner and operator,
Aventis CropScience USA, Inc. (the successor to Rhone-Poulenc, who in turn is the suc-
cessor to Stauffer Chemical Company and Mountain Copper, Ltd.) and the current owner
and operator, Iron Mountain Mines, Inc., and its president and sole shareholder,
Mr. T. W. Arman.

In December 2000, the United States and the State of California successfully settled cost
recovery litigation with Aventis CropScience USA. The settlement provides funding that
ensures proper operation and maintenance of the remedies implemented pursuant to
RODs 1 though 4. The settlement also provided funds to the Natural Resource Trustees to
conduct restoration activities at MM, and to EPA and the State to fund limited additional
site remediation activities. The settlement does not provide sufficient funds to address the
remedial actions selected in this ROD.

EPA's cost recovery litigation is continuing with respect to the liability of MMI and
Mr. T. W. Arman.

A history of remedial actions at the MM Site is summarized in Table 1. Following Table
1 is a discussion of significant CERCLA enforcement activities and remedial actions
related to (1) AMD sources and discharge, and (2) contaminated sediment in Spring
Creek Reservoir and Keswick Reservoir.

TABLE 1

History of Remedial Actions at Iron Mountain Mine Superfund Site
Iron Mountain Mine Record of Decision 5, Shasta County, California

Date

1958

1963

1960 through
1963

1964

1977

1980

1983

1986

1988 through
1989

1989

Event

The Boulder Creek Copper Precipitation Plant was constructed to reduce the toxicity of water
flowing from Spring Creek.

All mining operations were closed down, except operation of the copper cementation plant.

Reclamation built the SCDD to regulate the contaminant discharges from IMM and to prevent
sediment buildup at the SCPP.

Operation of the SCPP began.

A copper cementation plant was constructed on Slickrock Creek to remove copper from the
water discharge at the Old/No. 8 Mine Seep.

SWRCB, U.S. Water and Power Resources Service, and CDFG signed the Memorandum of
Understanding (MOU) to Implement Actions to Protect the Sacramento River System from Heavy
Metal Pollution from Spring Creek and Adjacent Watersheds. The MOU presented release
schedule and criteria for discharge of water from SCDD to the Spring Creek Arm.

IMM was placed on the National Priorities List.

EPA issued the first ROD (ROD 1 ) for interim remedial action.

Brick Flat Pit and various caved ground areas on Iron Mountain were capped. Tailings from
Minnesota Flats were removed, deposited in Brick Flat Pit, and capped. The Richmond adit was
rehabilitated to access and evaluate the condition of the mine workings. Slickrock Creek was
diverted around Big Seep and an overburden dump.

A temporary emergency treatment plant began operation to handle the most concentrated dis-
charges emanating from the Richmond and Lawson portals pursuant to UAO 89-1 8 and was
later expanded pursuant to UAO-92-26.
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TABLE 1

History of Remedial Actions at Iron Mountain Mine Superfund Site
Iron Mountain Mine Record of Decision 5, Shasta County, California

Date

1990

1992

1993

1994

1996

1997

2000

2001

2003

2003

2004

Event

Clean water from Upper Spring Creek was diverted to Flat Creek to decrease the volume of flow
into Spring Creek Reservoir pursuant to UAO 90-08.

The United States filed its cost recovery litigation against Rhone-Poulenc, IMMI and
Mr. T. W. Arman

EPA issued the second ROD (ROD 2), selecting construction of a treatment plant to treat dis-
charges from the Richmond and Lawson portals.

EPA issued the third ROD (ROD 3), selecting capture and treatment of discharges from the
Old/No. 8 Mine Seep.

The NMFS issued its Biological Opinion for the Operation of the Federal Central Valley Project
(CVP) and the California State Water Projectlo address effects of the long-term operation of the
CVP by Reclamation on Sacramento River winter-run Chinook salmon.

A lime neutralization treatment process, consisting of an aerated simple mix (ASM), was com-
pleted at Minnesota Flats Treatment Plant (MFTP) by PRPs pursuant to UAO 93-01 and UAO
94-12. The plant treated mine water and released it to Spring Creek at higher pH levels. Sludge
was produced from the treated ASM discharges, discharged to drying beds, and hauled to Brick
Flat Pit. This operation effectively removed more than 99 percent of all contaminants from the
water. PRPs operated and maintained the IMM treatment plant pursuant to UAO 94-12.

A high density sludge (HDS) treatment plant was completed at the MFTP site. The HDS process
produced a denser sludge than the ASM process was capable of producing, thus prolonging the
useful life of Brick Flat Pit as a final sludge disposal site, and reducing operating expenses.

EPA issued the fourth ROD (ROD 4), providing for design and construction of a dam and reser-
voir in the Slickrock Creek Basin to collect and treat IMM AMD from Slickrock Creek area

• sources. PRPs designed the ROD4 remedy and constructed several components of the remedy
pursuant to UAO 97-16.

A settlement was concluded between the United States and State of California, and Aventis
CropScience USA, Inc. to fund future cleanup costs at IMM Site. A statement of work was issued
for Site operations and maintenance.

Pursuant to the settlement, EPA began construction on the Slickrock Creek Retention Reservoir
(SCRR) component of ROD 4. CH2M HILL was selected to perform the construction for EPA,
and CH2M HILL procured Stimpel-Wiebelhaus & Associates as the construction subcontractor.

The Brick Flat Pit Dam was raised to increase the available volume for disposal of high density
sludge produced at MFTP treatment plant.

The Richmond Mine Adits and Drifts Rehabilitation was completed.

Construction of the dam and associated facilities for SCRR was completed. Startup and shake-
down period began in March. In conjunction with previous remedial actions at IMM, SCRR is
expected to reduce contaminant discharge from SCDD to 5 percent of the discharge prior to
1994.

Acid Mine Drainage Sources and Discharge
The EPA's Superfund program began to assess the Iron Mountain pollution problem
shortly after the enactment of the Superfund law in December 1980. On April 5,1982,
EPA issued general notices of liability to SCC and MMI for the past and continuing
releases of hazardous substances from Iron Mountain and the resulting damage to, and
destruction of, natural resources.

The MM Site was listed on the National Priorities List in 1983. EPA signed the first
ROD (ROD 1) in October 1986. The remedial actions specified in ROD 1 included the
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construction of a partial cap over the Richmond mineralized zone and capping Brick Flat
Pit; a diversion of clean surface water in Slickrock Creek to by-pass AMD-generating
waste rock; a diversion of the Upper Spring Creek to avoid polluting its cleaner water and
filling Spring Creek Reservoir; a diversion of the South Fork of Spring Creek for a simi-
lar purpose; and an enlargement of SCDD, the exact size of which would be selected after
a determination of the effectiveness of the other remedies.

During 1987 and 1988, EPA sought a court order to ensure access to the Site for the pur-
pose of constructing the first of these actions. The court granted EPA access and ordered
the property owner not to interfere with the remedial actions.

On July 19,1988, EPA initiated construction of the partial cap over the Richmond miner-
alized zone. As part of that construction, EPA remediated tailings materials from the
Minnesota Flats area and other selected areas, by placing the materials into Brick Flat Pit
below an impermeable membrane or "cap." The EPA completed construction of the par-
tial cap in July 1989. Through Reclamation, EPA began construction of the Slickrock
Creek diversion in July 1989 and completed construction in January 1990. Under EPA
Administrative Order 90-08, ICIA, on behalf of Rhone-Poulenc, began construction of
the Upper Spring Creek (USC) diversion in July 1990. The USC diversion became
operational in January 1991.

In addition to the activities implemented pursuant to ROD 1, EPA recognized the need
for further actions. During the 1988-89 rainy season, EPA operated an emergency treat-
ment plant at the Site to reduce the toxicity of the AMD releases.

In August 1989, EPA issued Administrative Order 89-18, which required the PRPs to
operate an emergency treatment plant at the Site to reduce the toxicity of the AMD dis-
charges for the upcoming 1989-90 rainy season and to provide for metals removal for
future years until remedial actions could be selected and implemented. This plant was to
be comparable in scope and operation to the plant operated by EPA the previous winter.
Pursuant to that order, ICIA, on behalf of Rhone-Poulenc, constructed the treatment plant
and operated this treatment plant during the 1989-90,1990-91, and 1991-92 rainy
seasons.

The EPA also issued Administrative Order 91-07, requiring the PRPs to operate and
maintain EPA-constructed remedial actions and the remedial projects undertaken by the
PRPs under other orders.

Because of the continuing drought in California and the critical fishery conditions, EPA
issued Administrative Order 92-26 on September 2,1992, for the 1992-93 rainy season,
requiring that additional emergency measures be implemented, including increasing the
capacity of the treatment plant.

As part of its ongoing efforts to control the AMD from MM, EPA conducted an operable
unit feasibility study to develop and evaluate remedial alternatives for the AMD dis-
charges in the Boulder Creek watershed. The EPA's 1992 RI report summarizes the data
which show the concentration, volume, and historic patterns of releases of AMD from the
Boulder Creek watershed at MM. On September 30,1992, EPA signed ROD 2, a Record
of Decision that selected treatment of the AMD discharges from the Richmond and
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Lawson portals, the two largest AMD discharges at MM, on an interim basis in a lime
neutralization HDS treatment plant. That Record of Decision also selected the consoli-
dation and capping of seven waste piles onsite. Under ROD 2, treatment plant sludges are
to be disposed of onsite in the inactive open pit mine, Brick Flat Pit, which was modified
to comply with applicable disposal standards.

On November 3,1992, EPA issued Administrative Order 93-01, requiring the PRPs to
design and construct all necessary facilities to collect, convey, and treat the discharges of
AMD from the Richmond and Lawson portals (including facilities for disposal of treat-
ment sludges). Administrative Order 93-01 also required the PRPs to excavate, consoli-
date, and cap seven waste piles. Pursuant to that order, ICIA, on behalf of Rhone-
Poulenc, agreed to design and construct the treatment plant and to excavate, consolidate,
and cap the seven waste piles. However, ICIA opposed EPA's selection of the HDS proc-
ess technology and refused to implement that portion of Order 93-01. EPA decided to use
Superfund funds to build the HDS components of the treatment plant selected in ROD 2,
reserving its rights to recover the costs of doing so.

The EPA continued to conduct studies to control the AMD discharges from MM and
performed an operable unit feasibility study to develop and evaluate remedial alternatives
for the AMD discharges in the Slickrock Creek watershed. In February 1993, EPA pub-
lished an RI/FS report summarizing data regarding AMD discharges in the Slickrock
Creek watershed. The February 1993 RI/FS developed and evaluated remedial alterna-
tives for the Old/No. 8 Mine Seep AMD discharges. On September 24,1993, EPA signed
ROD 3 selecting treatment of the AMD discharges from the Old/No. 8 Mine Seep on an
interim basis at the MM lime neutralization HDS treatment plant, as appropriately
modified.

On April 19,1994, EPA issued Administrative Order 94-12, requiring the PRPs to design
and construct all necessary facilities to collect, convey, and treat the discharges of AMD
from the Old/No. 8 Mine Seep. Administrative Order 94-12 also required the PRPs to
operate the MM treatment plant. SMC (a subsidiary of ICIA and subsequently Zeneca),
on behalf of Rhone-Poulenc, agreed to design and construct the collection and convey-
ance facilities and the necessary modifications to the MM treatment plant to ensure
treatment of the Old/No. 8 Mine Seep AMD discharges. Rhone-Poulenc also agreed to
operate the aerated simple mix components of the MM treatment plant.

The aerated simple mix treatment plant became fully operational in October 1994. Since
1994, the MM treatment plant has treated essentially all of the AMD discharges from the
Richmond and Lawson portals and the Old/No. 8 Mine Seep. EPA constructed the HDS
components of the treatment plant, which became operational in January 1997. The EPA
amended Administrative Order 94-12 to clarify requirements pertaining to HDS plant
operations.

In 1995, EPA issued the Water Management Feasibility Study and a Proposed Plan that
proposed to enlarge the Spring Creek Debris Dam to increase the capacity of Spring
Creek Reservoir to hold contaminated MM runoff to 15,000 acre-feet. In commenting on
the Proposed Plan, SMC proposed an alternative that would collect and treat contami-
nated runoff from the Slickrock Creek watershed. EPA performed a detailed evaluation
of SMC's proposed alternative and in May 1996 issued the Water Management FS
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Amendment and a revised Proposed Plan proposing to collect and treat the contaminated
runoff from the Slickrock Creek watershed.

The EPA signed the fourth Record of Decision for the MM Site on September 30,1997,
selecting the collection and treatment of the Slickrock Creek area source AMD dis-
charges. Among other items, ROD 4 provided for design and construction of a 220-acre-
foot (ac-ft)-capacity retention reservoir to collect area sources of AMD discharges in the
Slickrock Creek Basin for treatment, clean surface-water diversion facilities, a hematite
erosion control structure, an additional AMD conveyance pipeline, and a tunnel for grav-
ity discharge of treated effluent to Spring Creek. The remedy will permit treatment of
essentially all of the MM AMD from the Slickrock Creek area sources, which comprise
approximately 60 to 70 percent of the remaining uncontrolled copper and 40 to 50 per-
cent of the remaining uncontrolled zinc and cadmium releases from the MM Site.

On September 30,1997, EPA issued Administrative Order 97-16 for the PRPs to comply
with ROD 4. SMC, on behalf of Rhone-Poulenc, agreed to design and construct the ROD
4 remedial action.

In 1999, Rhone-Poulenc merged with Hoechst to create Aventis S.A., the parent company
to Aventis CropScience USA.

In December 2000, the United States and the State of California successfully settled cost
recovery litigation with one of the MM PRPs (Aventis CropScience USA). The settle-
ment provides funding that ensures proper operation and maintenance of the remedies
implemented pursuant to RODs 1 though 4. The settlement also provides additional
funding to provide for natural resource restoration activities at MM, and some limited
additional cleanup activities at MM. Cost recovery litigation continues with Iron Moun-
tain Mines, Inc., and its president and primary owner, Mr. T. W. Arman.

EPA completed construction of the dam and associated facilities for SCRR in the spring
of 2004. Startup and shakedown testing began in March 2004. Operation of SCRR and
associated facilities under ROD 4, in combination with completed remedial actions to
control the sources of AMD, will result in a total reduction of contaminants discharged
from SCDD by 95 percent from the pre-1994 discharge.

Other remedial actions that have been completed during the construction period for
SCRR include raising the Brick Flat Dam to increase the available volume for disposal of
high density sludge produced at the Minnesota Flats Treatment Plant (MFTP) and reha-
bilitation of the Richmond Mine adits and drifts.

Contaminated Sediment
No Superfund remedial actions or enforcement activities have yet been conducted under
CERCLA to address contaminated sediments deposited in the Spring Creek Reservoir,
Spring Creek Arm of Keswick Reservoir, or the main body of Keswick Reservoir. How-
ever, Reclamation and other support agencies have performed actions to manage the
discharge of pollutants from the Spring Creek watershed into the Sacramento River
ecosystem to minimize impacts of the MM metal discharges on human health and the
environment.
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In 1963, Reclamation constructed the SCDD to help control the toxic releases from
Spring Creek and to prevent sediment from forming a delta in the vicinity of the SCPP
tailrace. The SCDD allowed for the formation of Spring Creek Reservoir and the storage
and the controlled release of contaminated water from the Spring Creek Basin.

MM contaminated water contained in the Spring Creek Reservoir is currently released in
a controlled manner by Reclamation in accordance with the requirements of the 1980
Memorandum of Understanding (MOU) (SWRCB et al., 1980). The MOU is an agree-
ment among the SWRCB, U.S. Water and Power Resources Service (a predecessor to
Reclamation), and CDFG that presents the short- and long-term actions and responsibili-
ties of the signatory agencies in minimizing toxicity problems in the vicinity of Spring
Creek. The MOU presents the release schedule and criteria for the discharge of water
from SCDD to the Spring Creek Arm and establishes a monitoring program. Now that the
SCRR is operational, data will be acquired to support renegotiation of the 1980 MOU.

Reclamation also operates SCDD and Keswick Reservoir to comply with requirements of
the 1993 National Marine Fisheries Service (NMFS) Biological Opinion (NMFS, 1993).
The 1993 Biological Opinion addresses the effects of the long-term operation of the
Central Valley Project (CVP) by Reclamation, in conjunction with the Department of
Water Resources' (DWR) State Water Project, on Sacramento River winter-run Chinook
salmon. The Biological Opinion was prepared by NMFS in response to a request from
Reclamation for formal consultation pursuant to Section 7 of the Endangered Species
Act. The Biological Opinion requires that Reclamation maintain Keswick Reservoir at or
above the normal operating level during all operation of SCPP, to prevent scouring of
metals-laden sediment from the Spring Creek Arm. Currently, Reclamation restricts the
operating level of Keswick to between 578 and 587 feet msl. The Biological Opinion also
includes additional monitoring requirements for SCDD outflow and the Sacramento
River below Keswick Dam, and requires Reclamation to operate SCDD to target metals
concentration levels specified by the RWQCB's Water Quality Control Plan for the
Sacramento River and San Joaquin River Basins (Basin Plan), except during extremely
critical water years (NMFS, 1993).

In June 2004, EPA issued the Sediment FS for public comment. The Sediment FS devel-
ops and evaluates remedial alternatives to minimize or eliminate the potential for mobili-
zation of contaminated sediment from the Spring Creek Arm into the Sacramento River
ecosystem. In August 2004, EPA issued a Proposed Plan presenting its preferred alterna-
tive for sediment in the Spring Creek Arm.

The selected sediment remedial action is expected to be a Fund Lead action. The 2000
settlement with Rhone-Poulenc does not provide funds to implement the sediment rem-
edy. It is uncertain whether EPA's cost recovery litigation with MMI and
Mr. T. W. Arman would provide adequate funds.

2.3 Highlights of Community Participation
The EPA has regularly provided information to the public regarding the Superfund
cleanup activities at Iron Mountain. The community has maintained interest in the prog-
ress of cleanup at the Site. Prior to the winter rainy seasons of 1991 and 1992, community
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involvement was moderate. Community interest and involvement increased in 1992 as a
result of the special release of 92,000 acre-feet of valuable water resources from Shasta
Lake to dilute pollution from the MM Site (during serious drought conditions). Since
that time, interest in the progress of the EPA Superfund cleanup of the MM AMD dis-
charges has remained significant from the community and other state and federal
agencies.

Throughout the cleanup activities, EPA has regularly provided information to the local
television news and the press regarding the ongoing study and cleanup actions, and this
has resulted in significant media coverage. The EPA has provided regular updates on the
progress of cleanup actions through the release and distribution of factsheets and through
presentations to local community groups. With the assistance of the Shasta County
Library, EPA has also made copies of critical documents related to the Site available for
public review. This local information repository also includes copies of the Administra-
tive Record for this ROD as well as RODs 1 through 4.

2.3.1 Public Participation for Previous RODs
The EPA issued its first Record of Decision for the MM Site in October 1986. The EPA
has issued factsheets regarding that decision and commencement of remedial design (July
1987), commencement of remedial action (July 1988), implementation of emergency
response treatment actions (February 1989), and the performance of a demonstration pro-
gram under EPA's Superfund Innovative Technology Evaluation (SITE) program (August
1991). The EPA also updated its Community Relations Plan, which was finalized in May
1990.

In May 1992, EPA issued a Proposed Plan for the Boulder Creek OU at MM. The Pro-
posed Plan provided an update on the status of remedial and emergency response activi-
ties at the Site. The May 1992 Proposed Plan summarized EPA's development and
evaluation of remedial alternatives for the AMD discharges from the Richmond and Law-
son portals and invited public comment on EPA's proposed cleanup approach. The EPA
held a public meeting in June 1992 to present its Proposed Plan, to answer questions, and
to receive public comments. In September 1992, EPA issued its second Record of Deci-
sion for the Site. The second Record of Decision selected the interim treatment remedy
described above.

In February 1993, EPA issued a Proposed Plan for the Old/No. 8 Mine Seep OU to
address the AMD discharges from this source at MM. The Proposed Plan provided an
update on the status of remedial and emergency response activities at the Site. The
February 1993 Proposed Plan summarized EPA's development and evaluation of reme-
dial alternatives for the AMD discharges from the Old/No. 8 Mine Seep and invited
public comment on EPA's proposed cleanup approach. The EPA held a public meeting in
February 1993 to present its Proposed Plan, to answer questions, and to receive public
comments. The EPA issued its third Record of Decision for the Site in September 1993,
selecting the interim treatment remedy described above for these AMD discharges.

In October 1993, EPA issued a Technical Assistance Grant (TAG) to the Shasta Natural
Science Association. The grant provided funding to support the development and dis-
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semination of information to the community regarding EPA's MM cleanup activities.
The TAG was annually extended through March 1997 and has now expired.

In 1995, EPA issued the Water Management Feasibility Study and a Proposed Plan that
proposed to enlarge the Spring Creek Debris Dam to increase the capacity of Spring
Creek Reservoir to hold contaminated MM runoff to 15,000 acre-feet. In commenting
on the Proposed Plan, SMC proposed an alternative that would collect and treat contami-
nated runoff from the Slickrock Creek watershed. EPA performed a detailed evaluation
of SMC's proposed alternative.

In May 1996, EPA issued the Water Management Feasibility Study Addendum and a
revised Proposed Plan to implement a "dam and treat" remedy for the Slickrock Creek
watershed largely derived from the most effective alternative identified by a PRP (Rhone-
Poulenc) in its Focused FS. The remedy involved diverting upper Slickrock Creek flows
(and flows from the unmined side of Slickrock Creek Valley) around the most heavily
mining-impacted reach of Slickrock Creek and collecting and treating the most heavily
impacted reach of Slickrock Creek. The EPA proposed to perform further study of the
Boulder Creek area source AMD discharges to support the additional development and
evaluation of remedial alternatives for these sources.

The public comment period was held for 60 days (EPA extended the public comment
period in response to a request from Rhone-Poulenc). In May 1996, EPA held a public
meeting in Redding, California, to present EPA's Proposed Plan, to answer questions, and
to receive public comments. The EPA also participated in a June 1996 community work-
shop that was organized by the Shasta Natural Science Association (the MM TAG
grantee) to present the Proposed Plan, answer questions, and invite community participa-
tion in the decisionmaking process. In September 1997, EPA issued its fourth Record of
Decision for the Site. The fourth Record of Decision selected the interim treatment rem-
edy described above.

On May 6, 2004, EPA hosted a dedication ceremony for the Slickrock Creek Retention
Reservoir, completed under ROD 4. Representatives from interested State and Federal
agencies attended the ceremony as well .as members of the local television news and
press. A factsheet was prepared summarizing completed remedial actions to control
AMD and potential future remedial actions at the MM Site.

2.3.2 Public Participation for Sediment Proposed Plan
In August 2004, EPA issued a Proposed Plan to address environmental threats posed by
contaminated sediment in the Spring Creek Arm of Keswick Reservoir. The Proposed
Plan presented EPA's preferred cleanup alternative, Partial Dredge with Disposal. The
preferred alternative provides for partial removal of contaminated sediment that is most
susceptible to erosion and disposal of the sediment in an engineered disposal cell adjacent
to Spring Creek Reservoir. The alternative would be designed to fully remove contami-
nated sediment in areas that have high erosion potential (Piles A and B and sediment in
the main channel of the Arm) and partially remove sediment located in a deep water area
of the Spring Creek Arm (Pile C) so that the remaining sediment would not be suscepti-
ble to erosion except under rare and very unlikely circumstances.
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The EPA provided a public comment period from August 11,2004, to September 13,
2004, for the proposed remedial action described in the Proposed Plan. The Proposed
Plan, Sediment FS, Sediment RI, and other supporting documents were available to the
public in the Administrative Record File maintained at the EPA Records Center in San
Francisco, California, and information repositories maintained at the Shasta County
Library in Redding, California, and Meriam Library, California State University-Chico,
in Chico, California.

An announcement for a public meeting, the comment period, and the availability of the
Proposed Plan and supporting documentation was published in the Record Searchlight, a
newspaper of general circulation in Redding, California, on August 11, 2004. On
August 25,2004, EPA held a public meeting in Redding, California, to present EPA's
Proposed Plan, to answer questions, and to receive public comments. The public meeting
was attended by approximately 40 people. Fifteen community members asked questions
during the meeting, and eight community members submitted oral comments during the
official comment period of the public meeting. EPA also received written comments from
four community members and two local government agencies: the Redding Municipal
Utilities District and the Shasta County Air Quality Management District. EPA also
received letters of concurrence from two state support agencies: DTSC and CDFG. The
EPA carefully reviewed, analyzed, and considered the comments that were received. The
comments are summarized under the State and Community Acceptance subsections of
Section 2.10. The EPA has provided detailed responses to the comments on the 2004
Proposed Plan in the Responsiveness Summary, Part 3 of this Record of Decision. The
Administrative Record includes a transcript of the public meeting held in connection with
the 2004 Proposed-Plan.

2.4 Scope and Role of Response Action

2.4.1 Role of IMM Remedial Action
The overall objective of EPA's MM Superfund cleanup program is to eliminate MM
AMD discharges that are harmful to human health and the environment. Due to the com-
plexity and magnitude of the pollution problem, EPA divided the MM response action
into separate operable units. This approach enabled EPA to address the most serious
problems quickly and to achieve a rapid reduction in hazardous substance releases. The
previous RODs and areas that were addressed include:

• ROD 1 - the open pit at Brick Flat Pit, caved ground areas above the Richmond
Mine, Minnesota Flats tailings pile, Slickrock Creek and Upper Spring
Creek surface water diversions, rehabilitation of the underground mine
workings in the Richmond Mine

• ROD 2 - Boulder Creek watershed, including Richmond and Lawson portal AMD
discharges, seven pyritic mine waste piles

• ROD 3 - Old/No. 8 Mine seep flow

• ROD 4 - Slickrock Creek watershed area sources of AMD discharge
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The construction of the remedial actions selected in RODs 1 through 4 has been com-
pleted. The dam and associated facilities for SCRR under ROD 4 were completed in the
spring of 2004, and the effectiveness of the remedy will be evaluated as the SCRR
becomes operational. Completed and ongoing remedial actions at MM will significantly
improve surface water quality below SCDD, decrease the frequency, duration, and
toxicity of SCDD spills of MM AMD, make significant progress in improving water
quality in and below Keswick Reservoir, and provide improved water quality above the
SCDD. With the completion of the ROD 4 remedial action, heavy metals discharged
through SCDD are expected to be reduced by 95 percent from the pre-1994 discharge.

Despite the effectiveness of the completed and ongoing remedies, in the absence of fur-
ther remediation, uncontrolled releases of MM contaminants over SCDD spillway are
estimated to continue to occur every 4 to 8 years. Water quality criteria may still be
exceeded under some circumstances in the Sacramento River downstream of Keswick
Dam, and regular exceedances of water quality are likely to continue in areas of Keswick
Reservoir and in the Spring Creek watershed due to the few remaining sources of con-
tamination. The most significant remaining areas of contamination include (1) heavy
metal sediment associated with past and current release of MM AMD (in Spring Creek
Reservoir, the Spring Creek Arm and main body of Keswick Reservoir, and other areas)
and (2) the area sources of AMD in the Boulder Creek Basin. The remedial action selec-
ted in this ROD addresses the contaminated sediment that is located in the Spring Creek
Arm of Keswick Reservoir.

Studies of the remaining site issues are currently underway. These studies will assess the
feasibility of further source control, the appropriateness and feasibility of relying on
water management options as a component of a final Site remedy, and the need for other
response actions. Proceeding in this phased manner enhances the ability of EPA to evalu-
ate the feasibility of restoring portions of the receiving waters in the Spring Creek water-
shed and other affected water bodies.

2.4.2 Scope of Problem Addressed by Selected Remedial Action
This Record of Decision represents an interim remedy for a portion of the Site. The spe-
cific problems addressed by the selected remedy are the ongoing and threatened envi-
ronmental impacts caused by metal-laden sediment in the Spring Creek Arm of Keswick
Reservoir. The contaminated sediment in the Spring Creek Arm has resulted in ecologi-
cally significant impacts to benthic communities in the Arm. Investigations indicate that
mobilization of contaminated sediments from the Spring Creek Arm into the Sacramento
River downstream of Keswick Dam could cause significant adverse impacts to important
fishery resources. Downstream of Keswick Reservoir and MM, the Sacramento River
provides high-quality habitat for spawning and rearing fish, including the Sacramento
River Winter-run Chinook salmon listed as endangered by the United States and the State
of California, and the Sacramento River Spring-run Chinook salmon listed as threatened.
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If toxic sediments were deposited into the gravels of these important spawning grounds,
the early life stages of the salmon and steelhead would be threatened. The deposited toxic
sediments would be expected to continue to contaminate the spawning grounds until dif-
ficult cleanup operations could be performed, and these cleanup operations may not be
able to fully restore the spawning grounds. Since salmon return in cycles of three to four
years, contamination of the spawning grounds over an extended period could jeopardize
the survival of the entire population of salmon.

The objectives of the remedial action will be to (1) minimize or prevent the migration and
deposition of contaminated sediment from the Spring Creek Arm into the Sacramento
River downstream of Keswick Dam and (2) reduce metal loads and suspended solids
associated with contaminated sediment to meet protective water quality standards.

Because this remedy is not intended to address all remaining uncontrolled AMD releases
from MM, the remedy continues to rely on operations of the SCDD to provide for the
safe release of the continuing MM contaminant discharges from the Spring Creek Reser-
voir. EPA anticipates that the release schedule and criteria for SCDD will be revised to
reflect the reduced metal loads from the MM Site once data become available to charac-
terize the effectiveness of EPA's remedial actions under ROD 4.

EPA has determined that this interim action is consistent with future remedial action and
is necessary to reduce significant risks as soon as possible. This remedial action addresses
contaminated sediment with the greatest potential for erosion and subsequent migration
and deposition into sensitive areas of the Sacramento River.

Contaminated sediment has also been deposited in other areas of the MM Site that are
not addressed by this remedy, but sediment in these areas is less susceptible to erosion or
is contained by existing controls. Contaminated sediment currently located in the Spring
Creek Reservoir upstream of SCDD is contained by the debris dam. The Sediment FS
presents a review of 9 years of water quality monitoring data of the discharge from
SCDD. Total and dissolved metals concentrations are very similar in the discharge from
SCDD, demonstrating that little contaminated sediment has been detected in SCDD dis-
charge. Sediment in the main body of Keswick Reservoir has a lower potential for release
and migration downstream of Keswick Dam than sediment in the Spring Creek Arm
because of the greater depth of water in Keswick Reservoir and the location of the
sediment at greater depths in the reservoir, with 60 to 80 feet of water above the
sediment. The remedy for Spring Creek Arm sediment would be consistent with and
would not affect potential future remedies for these other areas of contaminated sediment.

The selected remedy for contaminated sediment in the Spring Creek Arm is also consis-
tent with other potential response actions for the remaining area sources of MM dis-
charges. Completed, ongoing, and potential remedies to control AMD significantly
reduce the source of contaminated sediment by reducing the metal loads discharged from
SCDD and the subsequent formation of new precipitates in the waters of the State.
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2.5 Site Characteristics
This section presents an overview of the portion of the MM Site to be addressed by the
selected remedy, the Spring Creek Arm of Keswick Reservoir. Included in this section is
a description of site features, dams and power plants, previous sediment investigations, a
conceptual model, the extent of contamination, and the contaminant migration potential.

2.5.1 Site Features and Surface Water Pathways
Site features for the area of interest are identified in the aerial photograph presented as
Figure 2. Spring Creek is a tributary to the Sacramento River, approximately 14.5 miles
long, with a 17-square-mile drainage area. The major tributaries to Spring Creek include
the South Fork of Spring Creek, Slickrock, and Boulder Creeks. Historically, the Spring
Creek drainage transported sediment and low-pH, high metals-content surface water from
MM to the lower reaches of the drainage, which terminates in Spring Creek Reservoir,
the impoundment created by SCDD. Spring Creek flows from Spring Creek Reservoir,
through the Spring Creek Arm, and enters the Sacramento River at Keswick Reservoir,
created by Keswick Dam. Keswick Dam is located approximately 8 miles below Shasta
Dam. The Spring Creek Arm is 1.4 miles upstream of Keswick Dam.

The Spring Creek Arm is the portion of Keswick Reservoir directly below SCDD. The
Arm is oriented due east of SCDD and is approximately two-thirds of a mile long. Dis-
charges from SCDD flow into the Spring Creek Arm and enter the Sacramento River at
Keswick Reservoir. The area upstream of the confluence of Spring Creek is referred to as
upper Keswick Reservoir and is not impacted by discharges from the MM Site via
Spring Creek. The area downstream of the confluence with Spring Creek is referred to as
lower Keswick Reservoir.

Downstream of Keswick Dam, the Sacramento River provides high-quality habitat for
spawning and rearing fish, including anadromous fish populations. This segment of the
Sacramento River supports diverse fishery resources including migratory populations of
Chinook salmon (Oncorhynchus tshawytscha), steelhead trout (Oncorhynchus mykiss),
and resident populations of rainbow trout (Oncorhynchus mykiss). The Sacramento River
winter-run Chinook salmon is listed as endangered by the State of California, and the
Sacramento River spring-run Chinook salmon is listed as threatened.

2.5.2 Dams and Power Plants
Flow through Keswick Reservoir is currently constrained by three dams. Construction of
Shasta Dam, located upstream of the MM Site, and Keswick and Spring Creek Debris
dams, located downstream of the MM Site, have influenced water quality in the
Sacramento River and its tributaries. Shasta Dam and Shasta Power Plant, Keswick Dam
and Keswick Power Plant, and SCDD and the nearby SCPP are part of the CVP operated
by Reclamation. At Shasta and Keswick power plants, electricity is generated using water
from their respective dams. SCPP generates power from water piped from Whiskeytown
Reservoir, not from Spring Creek water. In addition to the three dams discussed in this
section, the dam and associated facilities for SCRR were completed in the spring of 2004
and are collecting area sources of AMD discharges in the Slickrock Creek Basin for
treatment.
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Shasta Dam
Shasta Dam was completed in 1945. Data collected prior to the dam's completion dem-
onstrate that the Sacramento River upstream of Spring Creek contained elevated concen-
trations of copper. Elevated Sacramento River copper concentrations upstream of Spring
Creek resulted from the uncontrolled discharges from other mines in the West Shasta
Mining District, adjacent to the area now submerged beneath Shasta Lake.

Since the construction of Shasta Dam, discharges from these mines enter Shasta Lake and
are diluted by the much greater volume of the relatively clean Shasta Lake water. A sig-
nificant portion of the copper and other metals precipitate and are deposited within Shasta
Lake. A consequence of the construction of Shasta Dam has been improvement in the
year-round water quality of the Sacramento River downstream of Shasta Dam. Concen-
trations of dissolved copper in releases from Shasta Dam averaged 2.0 micrograms per
liter (p.g/L) and total copper averaged 2.7 u,g/L during the period from October 1998
through July 2003, as presented in the 2003 Five-year Review for MM (CH2M HELL,
2003).

Shasta Power Plant
Shasta Dam has five 15-foot-diameter penstocks leading to Shasta Power Plant's five
main generating units and two station service units. Shasta Power Plant's generators had
an original capacity of 379,000 kilowatts (kW) in 1945. By 2003, their capacity had been
increased to 646,000 kW through various upgrades.

Keswick Dam
Reclamation completed construction of Keswick Dam, located approximately 4.5 miles
northwest of Redding, in 1950. The dam and reservoir are used to equalize flow dis-
charged from Shasta Dam and SCPP and to generate power. The flow equalization
capacity of Keswick Reservoir enables relatively constant flow in the Sacramento River
downstream of Keswick Dam while power is generated each day at Shasta Dam and
SCPP during periods of peak demand.

Keswick Power Plant
Keswick Reservoir operates both as an afterbay for Shasta Power Plant and forebay for
Keswick Power Plant. The hydroelectric generators in Keswick Power Plant are designed
to operate within a normal reservoir water elevation range of 574 to 587 feet msl. The
minimum pool elevation of Keswick Reservoir, that is, the minimum elevation to provide
water to the hydroelectric generator penstocks, is 568 feet msl. The maximum reservoir
operating level is 587 feet, which is the elevation of the spillway. Keswick Power Plant
has an installed capacity of 105 megawatts, consisting of three 35-megawatt vertical shaft
generators. The range of operating levels in Keswick Reservoir has been reduced because
of concerns that sediment with high metals concentrations in the Spring Creek Arm
would mobilize. The lower end of the elevation range has been raised by 4 feet, to a
current operating range of 578 to 587 feet msl.
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Spring Creek Debris Dam
SCDD was constructed in 1963 to regulate the discharge flow rate of metal-rich contami-
nated Spring Creek into the Sacramento River and to reduce or prevent sediment in the
Spring Creek Basin from entering the Spring Creek Arm. The reservoir is operated to
provide maximum storage capacity and flow regulation for the rainy season. The initial
capacity of the reservoir, following construction, was approximately 5,870 ac-ft. The
storage capacity has been reduced by sediment accumulation.

A reconnaissance-feasibility investigation of the Spring Creek Basin was performed in
the fall of 1957 in preparation for the construction of SCDD. A preconstruction investi-
gation was performed in 1960. At that time, no biological activity (fish or algae) was
noted in the polluted section of Spring Creek. According to Reclamation records, all
sediment was excavated from the existing Spring Creek Arm prior to construction of
SCDD. Additional excavations were completed on the left and right abutments, at the
locations of the spillway and the outlet works. Areas occupied by smelter wastes required
excavation, generally at depths up to 5 feet.

SCDD was completed in the summer of 1963. Reclamation operated SCDD with the
intent of meeting water quality standards in the Sacramento River downstream of
Keswick Dam. However, the small size of Spring Creek Reservoir, relative to the
contaminant load and volume of flow discharged from MM, resulted in numerous
uncontrolled releases from SCDD prior to implementation of EPA remedial actions.
Reclamation has attempted to alleviate the effects of uncontrolled releases of water over
SCDD through releases of water from Shasta Dam.

Spring Creek Power Plant
Immediately downstream of the debris dam is SCPP, a hydropower facility that receives
high-quality water from the Trinity River System via a pipeline from Whiskeytown Res-
ervoir. The power plant does not operate with water from Spring Creek. The SCPP is
operated by Reclamation and serves as a source of peaking power to the Western Area
Power Administration (WAPA) electrical grid. During power generation, the SCPP dis-
charges up to a maximum of 4,900 cfs to the Spring Creek Arm.

During winter releases from SCDD, an acceptable level of dilution for the metal-rich,
acidic water is targeted through releases from Whiskeytown Reservoir (via SCPP) and
Shasta Dam. The required minimum flow from SCPP during SCDD releases is 250 cubic
feet per second (cfs). These low-flow releases are required to flush Spring Creek Reser-
voir water through the Spring Creek Arm.

Impacts of Spring Creek Arm Sediment on Power Plant Operations
The range of operating levels of Keswick Reservoir has been reduced because of con-
cerns that sediment with high metals concentrations in the Spring Creek Arm would
become mobilized. The lower end of the elevation range has been raised by 4 feet, to a
current operating range of 578 to 587 feet msl. This restriction limits the ability of the
CVP facilities to produce power during peak demand periods, and reduces the value of
the power produced by the CVP facilities.
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An analysis of the consequences of the Keswick Reservoir operational restrictions on the
ability of Shasta, Spring Creek, and Keswick Power Plants to meet peak power demands
demonstrates that approximately 200 million kWh of power are annually generated off-
peak instead of during peak demand. The restricted Keswick Reservoir operations cause
the CVP to lose $3 to $6 million annually (Mortimeyer, 2003).

2.5.3 Sediment Investigations
Numerous publications and other literature describe the MM Site, background informa-
tion, and historical investigations. Summaries of literature dating back to 1960 are
included in the Sediment RI, and a comparison of current data with historical data was
performed as part of the site characterization for the RI. The recent investigations on
MM sediment are discussed in this section.

Sediment Remedial Investigation (1997 and 1998)
EPA conducted initial site characterization activities for the Sediment RI in 1997 and
1998. Investigations were performed by EPA's contractor (CH2M HILL), U.S. Geologi-
cal Survey (USGS), and Reclamation. The Sediment RI (EPA, 2002a) identified four
study areas: Spring Creek Reservoir, the Spring Creek Arm, upper Keswick Reservoir,
and lower Keswick Reservoir. Site characterization activities conducted as part of the
Sediment RI included:

• Sampling - Sampling activities included onshore drilling, test pit excavations in
Spring Creek Reservoir, barge-mounted offshore drilling, and a subaqueous investi-
gation from boats and a barge. Samples were collected of surface water, ghost-layer
water, ghost-layer sludge, sediment, and pore water. The ghost layer is a metals-
enriched colloidal material found in suspension over the sediment and ranges from
6 inches to 2 feet in thickness.

• Physical characterization - Analyses were conducted to assess the physical attributes
of collected samples, including percent moisture, particle size analysis, and bulk
density.

• Geochemical characterization - Laboratory chemical analyses were conducted on the
ghost layer, sediment, and pore water samples from each study area.

• Biological characterization - Biological characterization consisted of bioaccumula-
tion sampling and analysis in Spring Creek Reservoir; a benthic survey in the Spring
Creek Arm, upper Keswick Reservoir, and lower Keswick Reservoir; and toxicity
testing conducted on Spring Creek Arm and lower Keswick Reservoir sediment pore
water.

Treatability Study (1998)
A treatability study was conducted in 1998 on sediment from the Spring Creek Arm.
Results are discussed in the Technical Memorandum - Iron Mountain Mine Sediments
Treatability Study (CH2M HELL, 2000). The treatability testing was conducted in con-
junction with the Sediment RI. The focus of the 1998 Treatability Study was treatment
requirements for materials that might be dredged from the Arm. Some testing was
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conducted on sediment samples from Keswick Reservoir and Spring Creek Reservoir for
comparison. The 1998 Treatability Study was conducted in three phases:

• Phase I - General characterization of the physical and chemical properties of sedi-
ment samples from the Spring Creek Arm, Keswick Reservoir, and Spring Creek
Reservoir

• Phase U - More detailed chemical characterization, flocculation, and settlement jar
testing on samples from the Spring Creek Arm

• Phase El - Capillary suction time testing and specific filtration index testing on sedi-
ment from the Spring Creek Arm

Bathymetric and Geophysical Survey (2001)
Because of the degree of uncertainty in volume estimates of contaminated sediment in the
Spring Creek Arm, EPA conducted a bathymetric and geophysical survey in 2001 to pro-
vide three-dimensional data on the distribution and volume of fine-grained sediment. The
survey was completed for EPA by CH2M HELL and David Evans and Associates, Inc.
Results are summarized in the Keswick Reservoir Bathymetric and Geophysical Survey
Report (David Evans and Associates, Inc., 2002). The survey was conducted within the
Spring Creek Arm and over approximately 1.4 miles within Keswick Reservoir, from just
north of the Arm to Keswick Dam. Precision bathymetry, subbottom profiling, and
Acoustic Doppler Current profiling were used to obtain detailed data on the reservoir
bottom, shallow stratigraphy, and current speed and direction.

Treatability "Study and Sediment Sampling (2003)
Additional treatability testing was conducted in 2003 on Spring Creek Arm sediment to
support the development and evaluation of sediment removal and capping alternatives.
For sediment removal alternatives, the Treatability Study assessed the treatment require-
ments, settling rates, and dewatering characteristics of dredged sediment from the Spring
Creek Arm. Solid-liquid separation testing was conducted in two phases: (1) 2-liter jar
tests (small-scale settling tests), and (2) 7-foot-high, 6-3/8-inch-diameter column tests
(large-scale dewatering tests). For development and evaluation of an in situ sediment
capping alternative, the 2003 Treatability Study assessed the compressibility of in situ
sediment. In addition, discrete sediment samples were also collected for metals analysis
to support updates to the human health risk evaluation. The results of the treatability
testing are summarized in the IronMountain Mine Sediments Treatability Study Report
(CH2MHELL,2004a).

2.5.4 Conceptual Model
The conceptual site model is displayed on Figure 3 and shows the surface water pathways
and metal sources. The conceptual site model reflects conditions of Spring Creek as of
1994, prior to remedial actions in the area, to provide an understanding of how contami-
nation in Spring Creek Reservoir and the Spring Creek Arm was transported and depos-
ited. Elements of the MM sediment conceptual site model include the flow regime, site
chemical characteristics, and routes of exposure. A conceptual model highlighting
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potential exposure pathways for human and ecological receptors is presented in Section
2.7, Summary of Site Risks.

Flow Regime

An understanding of the uncontrolled and controlled flow conditions within the MM
system is fundamental to understanding the conceptual site model. At present, uncon-
trolled flow conditions exist above Spring Creek Reservoir, except for surface water
retained by SCRR and minor volumes of flow retained temporarily at the MM treatment
plant. In addition, the Spring Creek Diversion, constructed by EPA in 1991, diverts
approximately 6 square miles (40 percent) of the Spring Creek watershed into the Flat
Creek drainage.

Flows within the Spring Creek Arm originate primarily from SCDD and SCPP, with
minor inflow from Shasta Dam releases. The estimated dissolved copper and zinc con-
centrations in Spring Creek Reservoir and the release rate from Shasta Dam and SCPP
are the controlling factors determining the allowable discharge from SCDD.

Typically, Reclamation controls the release rate from SCDD in a manner that matches the
discharges from Shasta Dam and SCPP, so that water quality criteria are met downstream
of Keswick Dam. These procedures are based on the agreements in the 1980 MOU
(SWRCB et al., 1980). During the infrequent periods in which Spring Creek Reservoir is
full and the discharge from SCDD is uncontrolled (via overtopping of the spillway),
Reclamation may increase discharges from Shasta Dam or SCPP to meet water quality
standards downstream of Keswick Dam. Spring Creek Reservoir water quality is expec-
ted to improve witb the completion of SCRR and associated facilities. EPA expects that
the 1980 MOU will be renegotiated once data are acquired to characterize the effective-
ness of EPA's remedial action to construct the SCRR. The renegotiation of the 1980
MOU, however, is not required by this ROD. Reduction in metals concentrations will
allow additional releases from SCDD and lower dilution requirements from Shasta Dam
and SCPP.

Releases from Keswick Reservoir are used to regulate the flow of the Sacramento River
and to maintain water quality standards in the river. The key characteristics of inflows to
Keswick Reservoir and releases from Keswick Dam are shown in Table 2.

The hydrodynamics of the Spring Creek Arm and the quantity of metals released from
SCDD influence the deposition and resuspension of sediment. The highest flows in the
Arm result from SCPP rather than SCDD releases. The historical maximum daily flow
released from SCPP is 4,860 cfs; the historical maximum flow released from SCDD is
1,700 cfs. Average flows are also considerably higher from SCPP.

Peak flows from SCDD occur during winter and early spring in response to the filling of
Spring Creek Reservoir. A typical release from SCDD is approximately 40 to 100 cfs,
and a high release flow is approximately 400 cfs (Fujitani, 1998). Concurrent flows from
SCPP are highly variable, ranging from a minimum of 250 cfs required during SCDD
releases to a maximum of 4,900 cfs (Reclamation, 2000, 2001). Power plant releases are
generally higher during the day in response to increased power demand requirements.
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Dissolved metals are transported down the Spring Creek drainage
and are partially buffered by higher pH waters and native soil. Some
metals further oxidize and begin to precipitate, co-precipitate, and
adsorb.
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TABLE 2

Keswick Reservoir Inflow and Release Characteristics
Iron Mountain Mine Record of Decision 5, Shasta County, California

Inflows and
Releases

SCDD Outlet

SCPP

Shasta Dam

Keswick Reservoir
Accretion Flows

Keswick Dam

Key Characteristics

Low to moderate flow volume (approximately 90 percent of flows are 100 cfs or lower).
However, flow has been as high as 1 ,700 cfs.

Very high copper concentrations (200 to 1 ,000 parts per billion [ppb]).

Low to moderate flow volume (50 to 4,900 cfs).

Very low copper concentrations (near 1 ppb).

Releases generally support peak power production. Keswick Dam is operated to store
or release these flows for regulation of the Sacramento River.

Moderate to very high flow volume (generally 3,000 to as high as 80,000 cfs).

Low to moderate copper concentrations (1 to 5 ppb).

Releases support peak power production except under very high flow releases.
Keswick Dam is operated to store or release these flows for regulation of the
Sacramento River.

Low to moderate flow volume (500 to 7,000 cfs).

Low to moderate copper concentration (generally 3 to 6 ppb).

Peak flow characteristics - Keswick Dam is operated to store or release these flows for
regulation of the Sacramento River.

Moderate to very high flow volume (generally 3,000 to as high as 80,000 cfs).

Low to moderate copper concentrations (2 to 6 ppb), except during AMD spills (gener-
ally 6 to 14 ppb).

Releases regulate Sacramento River flow and provide baseload power production.

Source: Response to Comments, Water Management Feasibility Study and Addendum (EPA, 1997b)

Site Chemical Characteristics and Formation of Sediment
Over time, surface flows from the MM Site have carried various mine wastes, native
sediment that might contain metals, and AMD downstream via the Spring Creek drainage
into the Sacramento River system. The Spring Creek Arm serves as a mixing basin for
metal-rich acidic waters and sediment released from SCDD, and freshwater from Shasta
Dam, Whiskeytown Reservoir, and Keswick Reservoir. Mixing metal-rich, low-pH water
from SCDD with higher pH water results in precipitation of hydrous metal oxides
(HMOs). A pH of approximately 4 will result in the formation of hydrous metal oxides,
primarily iron and aluminum. If the pH rises above 5, other metals, such as copper,
co-precipitate and adsorb onto the hydrous metal oxides. The newly formed precipitates
have a very small particle size (colloidal) and tend to remain in suspension. They might
agglomerate and settle, and as more precipitation occurs in the higher pH water, precipi-
tates from upstream and native sediment might become coated. As these precipitates form
and begin to settle, the waters within the Spring Creek Arm become correspondingly
lower in dissolved iron, copper, and aluminum.

The topography and varying flow velocities within the Spring Creek Arm channel (influ-
enced by the discharges from Shasta Dam, SCPP, and Spring Creek Reservoir) acted
upon the metal-enriched sediments and precipitates and influenced how these materials
settled out within the Arm. Figure 4 shows three bends in the Arm that influence the flow
velocity and backwater effects. Each bend causes an eddy that permits the mixing and
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settling of sediments and precipitates into the three major deposits or piles (Piles A, B,
and C). The three sediment piles were deposited primarily between 1963 when SCDD
was completed and 1994 when the IMM treatment plant became operational. Deposition
likely continued after 1994, although at a reduced rate. Sediment has also been deposited
in lower Keswick Reservoir downstream from the Spring Creek Arm.

Current and Potential Routes of Exposure
The Spring Creek Arm and main body of Keswick Reservoir are used for recreational
activities, including fishing and boating. The potential routes of human exposure to site
contaminants include incidental ingestion and dermal contact with Spring Creek Arm sur-
face water and sediment by future recreational users. As discussed in Section 2.7, the
human health risk evaluation indicates that surface water and sediment in the Spring
Creek Arm do not pose a current or future unacceptable risk to human health and welfare.

The potential routes of ecological exposure include exposure of aquatic resources to site
contaminants in surface water and sediment in the Spring Creek Arm. These resources
include several sport fish species that may periodically range into the Arm and benthic
communities. In addition, exposure of aquatic resources to site-related chemicals in the
Sacramento River downstream of Keswick Reservoir has been historically documented.
The important Sacramento River salmon and steelhead spawning grounds are also threat-
ened by the potential mobilization of toxic sediments from the Spring Creek Arm into the
Sacramento River. Contamination of the spawning gravels with these toxic sediments
would threaten the early life stages of salmon and steelhead. Contamination of the
spawning grounds over an extended period could jeopardize the survival of the entire
populations.

2.5.5 Chemicals of Concern
Chemicals of concern (COCs) at the Site are limited to heavy metals associated with
AMD and HMO precipitates. Results of sediment benchmark screening conducted as part
of the ecological risk assessment identified the following chemicals of ecological concern
(COECs): arsenic, cadmium, copper, nickel, and zinc. Of these metals, arsenic and cop-
per had the highest factors of exceedances above benchmark screening levels and likely
pose the greatest risk to aquatic resources. In addition, iron was determined to be primar-
ily responsible for acute toxicity of pore water to the water flea (Ceriodaphnia dubia)
during porewater bioassays. Therefore, iron is also considered a COEC. Results from the
risk evaluation will be discussed in greater detail in Section 2.7.

2.5.6 Extent of Contamination
Table 3 provides a summary of metals concentrations for sediment samples collected
during the Sediment RI. Investigations conducted under the Sediment RI targeted four
study areas: Spring Creek Reservoir, the Spring Creek Arm, upper Keswick Reservoir,
and lower Keswick Reservoir. Upper Keswick Reservoir has not been impacted by dis-
charges from the IMM Site via Spring Creek. Table 3 allows comparison of Spring Creek
Reservoir, Spring Creek Arm, and lower Keswick Reservoir sediment with conditions in
upper Keswick Reservoir.
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TABLES

Sediment Metals Concentration Summary
Iron Mountain Mine Record of Decision 5, Shasta County, California

Statistics

Average Values

Spring Creek Reservoir

Spring Creek Arm, Pile A

Spring Creek Arm, Pile B

Spring Creek Arm, Pile C

Upper Keswick Reservoir

Lower Keswick Reservoir

Minimum Values

Spring Creek Reservoir

Spring Creek Arm, Pile A

Spring Creek Arm, Pile B

Spring Creek Arm, Pile C

Upper Keswick Reservoir

Lower Keswick Reservoir

Maximum Values

Spring Creek Reservoir

Spring Creek Arm, Pile A

Spring Creek Arm, Pile B

Spring Creek Arm, Pile C

Upper Keswick Reservoir

Lower Keswick Reservoir

Standard Deviation

Spring Creek Reservoir

Spring Creek Arm, Pile A

Spring Creek Arm, Pile B

Spring Creek Arm, Pile C

Upper Keswick Reservoir

Lower Keswick Reservoir

Copper
(ppm)

468

767

1,050

1,598

225

857

253

245

406

199

217

212

958

1,747

1,943

4,765

243

1,738

140

389

442

844

12.4

441

Iron
(%)

9.8

14

15

17

4.8

8.6

4.4

5.4

6

4

4

5.0

21.3

36

38

47

5

19.5

3.6

7.7

6.9

8.1

0.5

4.33

Zinc
(ppm)

164

584

775

1,144

208

730

99

262

180

85

162

101

340

3,693

2,388

6,578

235

1,391

55

621

458

1,182

33.9

385

Notes:
Table taken from Sediment RI (Table 3-18). Table includes 63 samples from Spring Creek
Reservoir; 43 from Spring Creek Arm Pile A; 43 from Pile B; 72 from Pile C; 4 from upper
Keswick Reservoir; and 9 from lower Keswick Reservoir,
ppm = parts per million

Although elevated concentrations of copper, iron, and zinc have been detected in sedi-
ment samples from Spring Creek Reservoir and lower Keswick Reservoir, these areas of
sediment contamination are not addressed by the selected remedy. As discussed in greater
detail under Section 2.5.7, Contaminant Migration Potential, sediment in these areas is
less susceptible to erosion or is contained by existing controls. This section describes the
extent of contamination in the Spring Creek Arm.
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The Spring Creek Arm is approximately two-thirds of a mile long and flows approxi-
mately due east. Deposition, accumulation, and mixing of metals-enriched sediment and
precipitates has formed three distinct deposits or piles within the Arm: Piles A, B, and C,
as shown on Figure 4. The photograph used for Figure 4 was taken at a time when the
reservoir was drawn down, and portions of the normally submerged piles were exposed.

Estimates of the volume and thickness of the piles in the Spring Creek Arm were deter-
mined using a bathymetric and geophysical survey conducted in 2001 (David Evans and
Associates, Inc., 2002). The survey provided three-dimensional data on the distribution
and volume of fine-grained sediment. Sediment thickness contours developed using
results from the bathymetric survey and geophysical survey are illustrated on Figure 5.
Volume estimates derived from the 2001 survey are presented in Table 4. The piles
increase both in volume and thickness in the downstream direction. For the conceptual
model, sediment piles (Piles A, B, and C) are defined as areas where the thickness of
fine-grained sediment is greater than or equal to 4 feet. Approximately 90 percent of the
volume of contaminated sediment, or 250,000 cubic yards (cy), is located in the three
piles. The remaining 10 percent of the volume of contaminated sediment in the Arm is
located outside of the pile boundaries at a thickness less than 4 feet.

TABLE 4

Estimates for In situ Sediment Piles - Spring Creek Arm of Keswick Reservoir
Iron Mountain Mine Sediment Feasibility Study

Pile Thickness (feet)

Location -

Spring Creek Arm (Total)

Pile A

PileB

PileC

Spring Creek Arm Channel

volume
(cy)

284,000

28,000

47,000

177,000

32,000

Pile Area
(acres)

2.7

3.8

7.2

Average0

7

8

22

Maximum

10

14

37

aSource: David Evans and Associates, Inc., 2002, and CH2M HILL, 2004a
bPile boundaries defined as sediment thickness of 4 feet
cEstimated from sediment thickness isopach map
dSediment located outside of sediment pile boundaries

An approximate description of the stratigraphy of the piles was developed from soil bor-
ings drilled during the RI and sediment sampling conducted by the USGS in 1993. A
layer of variable thickness (generally 6 inches to 2 feet) forms the cloudy surface of each
pile. This layer, referred to as the ghost layer, consists primarily of metals-enriched
colloidal material in suspension over the pile. Sediment below the ghost layer consists
primarily of gelatinous material that is sludge-like in nature and of variable density,
intermixed with sand and clay.

The sludge layers consist primarily of metals-enriched precipitates and are variable in
thickness. Compared to typical saturated sediment, these sludge layers have a high water
content. Bottom material of the Spring Creek Arm, located beneath the fine-grained
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sediment and metal precipitates of the piles, has been characterized as fine to medium
sand, brown to black in color, with cobbles and gravel in some locations.

Physical characterization from the 1998 and 2003 treatability studies demonstrated dif-
ferences in densities and moisture contents of sediment from the top and bottom halves of
the piles. In the 2003 Treatability Study, the average bulk density and percent solids (by
mass) of sediment composite samples from the top halves of Piles A, B, and C equaled
1.10 kilograms per liter (kg/L) and 16 percent, respectively. In contrast, the average bulk
density and percent solids of sediment composite samples from the bottom halves of the
piles equaled 1.43 kg/L and 46.6 percent, respectively. For comparison, the percent solids
of typical sediment (particulate material derived through erosion processes, rather than
chemical precipitation processes) ranges from 70 to 85 percent.

The summary of metals concentrations in Spring Creek Arm sediment shows a relatively
uniform increase of copper and zinc concentrations moving downstream through the
system from Spring Creek Reservoir to Piles A, B, and C (Table 3). Iron increases some-
what from Spring Creek Reservoir to Pile A and then remains relatively constant within
the Arm. As part of sediment sample collection for the 2003 Treatability Study (CH2M
HILL, 2004a), nine samples were collected of fine-grained sediment and HMO sludge at
discrete depths from cores in Piles A, B, and C. These samples were analyzed for metals
to update the risk evaluation. Sediment samples were analyzed for a wider range of
metals than examined in the Sediment RI. A summary of these data is presented in
Table 5.

TABLES

Spring Creek Arm Sediment Metals Concentration Summary from 2003 Sediment Sampling
Iron Mountain Mine Record of Decision 5, Shasta County, California

Analyte

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron (%)

Lead

Nickel

Silver

Zinc

Minimum

Concentration8

0.9

86

2.4

20

456

8.1

32

2

1.3

321

Average

Concentration9

4.1

168

5.3

66

1,822

18.7

49

57

3.5

768

Maximum
Concentration8

7.7

392

9.4

194

3,890

38.5

72

290

7.4

1,050

Standard

Deviation3

2.8

98

2.2

59

1,053

10.7

13

99

2.1

254

Bottom Material
Concentration13

0.5

5

0.5

27

75

4.6

2

15

0.2

63

a Summary statistics are provided for nine samples collected within Piles A, B, and C. Results are in mg/kg for
all analytes other than iron,
b Bottom material was identified as clayey gravel. Data presented are for Sample No. SCAKR-C-100,
collected from 13 to 13.5 feet below the top of Pile C.

In addition, one sample was collected of the bottom material (clayey gravel) beneath Pile
C. Concentrations of arsenic, cadmium, copper, iron, lead, and zinc were up to two orders
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of magnitude lower in the sample of clayey gravel from the bottom of Pile C than the
samples of fine-grained sediment and HMO sludge collected from the sediment piles.

2.5.7 Contaminant Migration Potential

Spring Creek Arm of Keswick Reservoir
Uncontrolled flows from SCDD during major storm events, in conjunction with high
flows from SCPP, have the potential to transport sediment within the Spring Creek Arm.
If conditions are such that high flows coincide in both SCDD and SCPP, and the reser-
voir-pool level is down, existing sediment is expected to erode and be transported farther
in the Arm and eventually into the main stem of Keswick Reservoir and into the
Sacramento River downstream of Keswick Dam. Increasing the reservoir elevation or
decreasing the discharge can reduce this potential; however, these options do not com-
pletely eliminate the erosion potential.

The Hydrologic Engineering Center-River Analysis System (HEC-RAS), a computer
modeling system developed by the U.S. Army Corps of Engineers, was used to hydrauli-
cally model the Spring Creek Arm and adjacent portions of Keswick Reservoir as part of
the Sediment FS. Velocity results from the model were compared against a permissible
velocity to determine possible sediment movement at various depths of reservoir pools,
and various SCDD and SCPP operational conditions. Conclusions from the model indi-
cated that Piles A, B, and C within the Spring Creek Arm are presently vulnerable to
erosion.

Erosion potential is greatest under high discharge from SCPP and SCDD and low
Keswick Reservoir water elevations (578 feet msl or less). Under these conditions, the
HEC-RAS model velocities in most locations within the three sediment piles were one to
six times greater than the permissible velocity and up to eight times greater than the per-
missible velocity in the channel outside the pile boundaries. Under conditions of high
discharge from SCPP and SCDD and low Keswick Reservoir water elevations, it is likely
that over time, much of the sediment in the Spring Creek Arm would be transported to
the main stem of Keswick Reservoir.

As discussed previously, Reclamation currently maintains Keswick Reservoir above
578 feet msl during releases from SCPP to limit erosion. Under conditions that are more
typical of current operation scenarios, when the combined discharge from SCPP and
SCDD is as high as 4,900 cfs and Keswick Reservoir elevation is as low as 578 feet msl,
sediment within and surrounding Piles A and B would be subject to erosion. In general,
model velocities within and surrounding Piles A and B marginally exceed the permissible
velocity.

Even without dewatering the Spring Creek Arm, some fraction of HMO moves through
the Arm into lower Keswick Reservoir and beyond. This movement is primarily a func-
tion of size and agglomeration of the colloidal HMOs and water velocity through the
Spring Creek Arm. The hydraulic velocity is increased by an increase in flow or a
decrease in water elevation in the Spring Creek Arm.

The metals concentrations for the Spring Creek Arm were used to estimate the percentage
of iron and copper retained within the Arm relative to the total mass of metals passing
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through SCDD. Data from Reclamation, RWQCB, USGS, the Final Remedial Investiga-
tion (EPA, 1985), and the Sediment RI were used to develop an estimate of the mass of
iron and copper remaining in the Arm. Calculations suggest that, of the total mass passed
through SCDD since 1964,12 percent of the total iron released and 5 percent of the total
copper released is retained within the Spring Creek Arm. These results indicate the
majority of the copper and iron released from Spring Creek Reservoir has been trans-
ported out of the Spring Creek Arm into Keswick Reservoir and into the Sacramento
River downstream of Keswick Dam.

Spring Creek Reservoir
Discharge of metals through SCDD has decreased considerably because of remedial
actions upstream. Discharge of contaminants from SCDD is expected to be reduced to
5 percent of the pre-1994 discharge with the completion of SCRR and associated facili-
ties. Literature references (Propokovich, 1991) have indicated that there is a potential to
transport sediment from the Spring Creek Reservoir through SCDD into the Spring Creek
Arm. However, review of 9 years of water quality monitoring data of the discharge from
SCDD for total and dissolved metals demonstrated that little contaminated sediment has
been detected in SCDD discharge. Total metals concentrations detected in SCDD dis-
charge are nearly identical to the dissolved values (see Sediment FS). If significant con-
taminated sediment were present in SCDD discharge, higher total metals concentrations
(as compared to dissolved concentrations) would be expected. On the basis of source
control upstream of the SCDD and ongoing controlled operations of SCDD by Reclama-
tion, Spring Creek Reservoir is not considered a significant source of ongoing metals
release. The feasibility of restoring this area, the appropriateness and feasibility of relying
on water management options as a component of a final Site remedy, and the need for
other response actions will be further evaluated in future studies and RODs.

Keswick Reservoir
A large accumulation of sediment is present in Keswick Reservoir and extends from the
mouth of the Spring Creek Arm to the base of Keswick Dam. The estimated volume of
sediment in Keswick Reservoir derived from the 2001 bathymetric and geophysical sur-
vey was 1.1 million cy. This is an estimate of all fine-grained sediment in lower Keswick
Reservoir and includes uncontaminated sediment deposited from sources upstream of the
Spring Creek Arm.

Using high-resolution seismic reflection data collected in 1993 and 1994, the USGS esti-
mates the volume of contaminated sediment in Keswick Reservoir as 144,000 cy (USGS,
1998). Sediment in the main body of Keswick Reservoir has a lower potential for release
and migration downstream of Keswick Dam than sediment in the Spring Creek Arm
because of the greater depth of water in Keswick Reservoir and the location of the sedi-
ment at greater depths in the reservoir (approximately 60 to 80 feet below the water
surface).

As discussed for sediments in Spring Creek Reservoir, the feasibility of restoring this
area and the need for other response actions will be further evaluated in future studies and
RODs.
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2.6 Current and Potential Future Land and Water Uses

2.6.1 Adjacent Land Uses
The City of Redding has a population of approximately 87,000 people and is located
approximately 9 miles from the Site. The closest community is Keswick, located just east
of the Site, and less than one mile south of the Spring Creek Arm.

The land surrounding the Spring Creek Arm is owned by the federal government (i.e.,
public lands) or Southern Pacific Railroad. The Shasta County General Plan Map for the
South Central Region designates the following land uses within one mile of the Spring
Creek Arm: Natural Resource Protection-Open Space (N-O), Rural Residential (RA or
RB), and Suburban Residential (SR). However, no private residential land directly
adjoins the Spring Creek Arm or the Spring Creek Reservoir.

Keswick Reservoir is used for recreational activities (e.g., fishing and boating). Land
access to the Spring Creek Arm is limited because of steep shores and limited locations
where roads or trails extend down to the Arm. Primary access to the Spring Creek Arm is
by water from the boat ramp located on the main body of Keswick Reservoir, just to the
north of the Spring Creek Arm. Additional access is provided to limited sections of the
Arm by the extension of the Sacramento River Trail, constructed by the Bureau of Land
Management (BLM) on the old Southern Pacific railroad bed. The section of the
Sacramento River downstream from Keswick Reservoir (i.e., below Keswick Dam) cur-
rently serves as the water source for the City of Redding, and is used for recreational
activities, including fishing and boating.

There is no expectation for the future use of the land adjacent to the Spring Creek Arm to
change. The Shasta County General Plan Map indicates the majority of the land sur-
rounding the Arm is public lands and will not be developed for residential, commercial,
or industrial use. The General Plan is the official land use policy document for Shasta
County. Zoning classifications as well as other development policies must be consistent
with the General Plan. A proposed change to the County's adopted land use policies or
maps contained in the General Plan would require advertised public hearings because of
potential environmental and/or land use impacts.

2.6.2 Natural Resource Uses
Keswick Reservoir and the Sacramento River downstream of Keswick Reservoir are
major components of Reclamation's water distribution system in California. In addition to
providing valuable water resources, these surface waters provide recreational opportuni-
ties and high-quality habitat for spawning and rearing fish, including anadromous fish
populations.

The Central Valley Project (CVP) is one of the nation's major water conservation devel-
opments and is a central component of the California water distribution system. Purposes
of the CVP include:

• Providing irrigation water
• Supply of domestic and industrial water
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• Flood control
• Generation of electric power
• Conservation of fish and wildlife
• Improving Sacramento River navigation
• Providing recreational opportunities
• Enhancing water quality

Specifically, Keswick Dam and Reservoir are used to equalize flow discharged from
Shasta Dam and SCPP to enable a relatively constant flow in the Sacramento River
downstream of Keswick Dam. Shasta Power Plant, Keswick Power Plant, and SCPP pro-
vide power first to meet the project facilities requirements, and then remaining energy is
marketed to various customers in northern California. Shasta Power Plant and SCPP are
classified as peaking plants, while Keswick Power Plant is a run-of-the-river plant.

As discussed in Section 2.5.2, the past and current IMM AMD discharges continue to
impact the beneficial uses of the CVP water resources. Although the current IMM metal
discharges have been reduced by 95 percent from the uncontrolled levels, it remains nec-
essary to make low-flow releases from SCPP during releases from SCDD to flush the
contaminated water through the Spring Creek Arm to prevent the buildup of metal con-
centrations in the Arm. The sediment deposits in the Spring Creek Arm that have resulted
from past IMM metal releases restrict the range of operating levels of Keswick Reservoir
because of concerns that sediment with high metals concentrations in the Spring Creek
Arm would become mobilized.

The portion of Keswick Reservoir affected by IMM AMD has reduced recreational value.
The resident trout fishery in Keswick Reservoir and the main body of the Sacramento
River is impacted by both the heavy metal contaminants in the water column of the mix-
ing zones and the heavy sediment loading caused by the precipitation of iron and other
heavy metals discharged from the IMM Site over the past century.

The Sacramento River salmon fishery (downstream of Keswick Dam) is the most impor-
tant fishery in the State of California. The salmon fishery has experienced large popula-
tion declines because of a number of factors, including the IMM AMD impacts. The
Sacramento River Winter-run Chinook salmon is listed as endangered by the United
States and the State of California, and the Sacramento River Spring-run Chinook salmon
is listed as threatened. The Sacramento River also supports a major steelhead trout and
resident rainbow trout fishery.

Spring Creek Reservoir was constructed in part as a mitigation measure for the AMD dis-
charges and does not support aquatic life, nor is it currently used for any recreational pur-
pose. The Spring Creek Reservoir meters the Spring Creek watershed surface waters,
contaminated by the continuing uncontrolled IMM AMD area source discharges, into the
Sacramento River at Keswick Reservoir. The portions of Spring Creek impacted by IMM
AMD are essentially lifeless.
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2.7 Summary of Site Risks

2.7.1 Conceptual Site Model
The conceptual site model (CSM) identifies the means by which human or ecological
receptors at or near the Spring Creek Arm may contact chemicals in environmental
media. The CSM provides a current understanding of the sources of contamination,
physical setting, beneficial uses of water, current and future land use, and identifies
potentially complete human and ecological exposure pathways for the Spring Creek Arm.
The CSM was used to identify potentially complete exposure pathways that warrant
human health and ecological evaluations.

The conceptual exposure model was formulated according to guidance, with the use of
professional judgment and information on contaminant sources, release mechanisms,
routes of migration, potential exposure points, potential routes of exposure, and potential
receptor groups associated with the site. Figure 6 presents the conceptual exposure model
schematic for the site.

Based on current understanding of present and future land and water uses at or near the
site, the following potentially complete human exposure pathways were considered for
the site:

• Incidental ingestion and dermal contact with Spring Creek Arm surface water by
future recreational users (This pathway was evaluated as part of the baseline risk
assessment [PRC, 1991].)

• Incidental ingestion and dermal contact with Spring Creek Arm sediment by future
recreational users (Evaluation of this pathway was revised as part of the 2004 updated
human health risk evaluation [CH2M HELL, 2004b].)

Based on the current understanding of available habitat types and wildlife potentially
using the Spring Creek Arm, and the beneficial use of surface water, the most plausible
potentially complete ecological exposure pathways exist for the following scenarios:

• Potential exposure of aquatic resources to site-related chemicals in surface water in
the Spring Creek Arm (This pathway was evaluated as part of the Environmental
Endangerment Assessment [EPA, 1992a].)

• Potential exposure of aquatic resources to site-related chemicals in sediment in the
Spring Creek Arm (Evaluation of this pathway was revised as part of the 2004
updated ecological risk evaluation [CH2M HILL, 2004b].)

Additionally, exposure of aquatic resources to site-related chemicals in the Sacramento
River downstream of Keswick Reservoir has been historically documented. The potential
for toxicity to aquatic resources downstream of the Spring Creek Arm was also discussed
in the Ecological Risk Evaluation.

244 IMM_DEC1SION.SUM_FINAL



Elements of a Complete Exposure Pathway

Past or Current Sources
of Contamination

Chemical Release
Mechanisms

Environmental
Transport Media

Potential Exposure
Points

Potential Exposure
Routes

Potential
Receptors

S

o*I
I
I
I
I

Acid Mine Drainage (AMD)

b Direct Runoff
^

W

Surface Water

A

Dissolution
l

L

Precipitation

r

Beach Sediment

^
Spring Creek Arm of
Keswick Reservoir

Incidental Ingestion

Dermal Contact

Uptake/Bloaccumulation

^

^

C N

C N

N C

Notes:

C = Potentially complete pathway

N = Incomplete pathway

FIGURE 6
CONCEPTUAL EXPOSURE MODEL
FOR POTENTIAL HUMAN AND
ECOLOGICAL RECEPTORS
RECORD OF DECISION
IRON MOUNTAIN MINE
SHASTA COUNTY, CALIFORNIA

RDD\FIG6.xls



PART 2: THE DECISION SUMMARY

2.7.2 Human Health Risk Evaluation
The baseline risk evaluation estimated current and future risks posed by the Site in the
absence of any remedial action. This section summarizes human health risk methodology
and conclusions made in the technical memorandum Updated Human Health and Eco-
logical Risk Evaluations for the Spring Creek Arm of Keswick Reservoir, Appendix E of
the Sediment FS (CH2M HELL, 2004b; EPA, 2004). The memorandum was an update to
previous human health and ecological risk evaluations at the IMM Site related to sedi-
ments in the Spring Creek Arm of Keswick Reservoir (PRC, 1991; EPA, 1992a).

Exposure Assessment
An assessment of chemical intake was conducted in accordance with applicable EPA
guidance documents for risk assessment. The procedures used for this risk evaluation are
consistent with those described in the following guidance documents:

• Risk Assessment Guidance for Superfund (RAGS) - Volume I: Human Health
Evaluation Manual, Part A (Interim Final) (EPA, 1989)

• Risk Assessment Guidance for Superfund- Volume I: Human Health Evaluation
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment Interim) (EPA,
2001)

Chemical intakes were calculated for the exposure scenarios developed in the CSM and
based on available media at the site and current and future land use.

The surface water exposure pathway, incidental ingestion and dermal contact with Spring
Creek Arm surface" water by future recreational users, was previously evaluated as part of
the human health risk assessment conducted in 1991 by PRC Environmental Manage-
ment, Inc. (PRC, 1991). The 1991 risk assessment concluded that individuals who come
into direct contact with or ingest water from Keswick Reservoir are not currently at risk.
Therefore, the surface water exposure pathway is not considered to pose significant risk
to human health and was not further evaluated in the updated human health risk
evaluation.

In the 1991 risk assessment, noncancer toxicity risks were also quantified for the con-
sumption of fish from the Sacramento River for four contaminants of concern (cadmium,
copper, iron, and zinc). The risk evaluation was conducted using exposure point concen-
trations derived using two approaches:

(1) Metals concentrations directly measured in the liver of resident rainbow trout
collected in the Sacramento River below Keswick Dam

(2) Modeled metals concentrations in edible fish tissues based on bioconcentration
factors for the specific metals

Hazard indices calculated by PRC using fish liver data were above regulatory thresholds;
hazard indices were calculated as 2.2 for average concentrations and 5.9 for reasonable
maximum exposure (RME) concentrations. Copper and cadmium were the primary con-
tributors of risk. However, PRC concluded that risk calculations based on fish liver data
very likely exaggerate the risk of consumption of fish. Humans usually eat only fish
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muscle and not soft tissues (i.e., liver), and concentrations of metals in the muscle are
expected to be much less than the concentrations found in the liver. Hazard indices were
also calculated using metal concentrations in the Sacramento River and modeled metals
concentrations in edible fish tissues based on bioconcentration factors for the specific
metals. Hazard indices calculated using bioconcentration estimates were 0.16 using aver-
age concentrations and 0.76 using RME concentrations, below the regulatory threshold
value of 1.0. Based on calculations using bioconcentration estimates, consumption offish
is not considered to pose a significant risk to human health. This pathway was not further
evaluated in the updated human health risk evaluation.

Since the 1991 risk assessment, EPA obtained and reviewed sediment data from a 1997
USGS investigation and a 2003 sediment sampling event that indicated additional chemi-
cal constituents other than those previously evaluated were detected at elevated concen-
trations. Risks related to the Spring Creek Arm sediment exposure pathway were further
evaluated using these additional data. This exposure pathway includes incidental inges-
tion and direct contact with contaminated sediment by a hypothetical current and future
recreational user (modeled as a youth). Major assumptions regarding exposure frequency,
duration, and other exposure factors included in the exposure assessment are detailed in
Appendix E of the Sediment FS (CH2M HILL, 2004b).

Chemicals of Potential Concern and Exposure Point Concentrations
Considering the historical activities in the watershed, COCs are limited to heavy metals
associated with AMD and HMO precipitates. Ten metals were identified in the human
health and ecological risk evaluations as chemicals of potential concern (COPCs): anti-
mony, arsenic, cadmium, chromium, copper, iron, lead, nickel, silver, and zinc.

Table 6 presents the COPCs and exposure point concentration (EPC) determined from
Spring Creek Arm sediment samples. The EPC is the concentration that was used to
estimate the exposure and risk from each metal. As will be discussed in greater detail in
this section, results from the human health and ecological risk evaluations were used to
identify COCs from this list of COPCs.

The EPCs for the Spring Creek Arm were calculated in accordance with EPA guidance
for statistical analysis of monitoring data (EPA, 2002b). Table 6 includes the range of
concentrations detected for each metal, as well as the frequency of detection, the EPC,
and the statistical measure used to derive the EPC.

Toxicity Assessment
Toxicity values for the COPCs were compiled from the Integrated Risk Information
System (IRIS) (EPA, 2003) and Health Effects Assessment Summary Tables (HEAST)
(EPA, 1997c).

Carcinogens. Table 7 provides carcinogenic risk information which is relevant to chemi-
cals of concern in Spring Creek Arm sediment. Of the COPCs evaluated, oral carcino-
genic slope factors are only available for arsenic.
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TABLE 6
Spring Creek Arm Sediment Exposure Point Concentrations
Iron Mountain Mine Record of Decision 5, Shasta

Concentration Detected

Chemical

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Nickel

Silver

Zinc

Min.

0.48

4.6

0.49

3.4

75

39,672

2.4

2.1

0.21

63.4

Max.

7.7

933

37

194

4,765

469,895

393

290

19

6578

Mean

3.9

285

6.1

24

1,262

160,986

73

35

7.0

892.5

County, California

No. of
Samples

9

31

31

31

181

181

31

31

31

181

No. of
Detects

8

31

31

30

181

181

31

31

21

181

95%
Percent Normal
Detects UCL

89 5.8

100 350

100 8.1

97 47

100 1,353

100 170,393

100 94

100 53

68 8.8

100 999

95%
Lognor-
mal UCL EPC

18 5.8

510 362

8.3 8.3

48 48

1,422 1,361

172,812 170,863

110 112

52 71

12 9.1

973.6 974

Statistical
Measure

Normal
(Studenfs-t)

Bootstrap-t

Lognormal

Lognormal

Bootstrap-t

Bootstrap-t

Bootstrap-t

Bootstrap-t

Bootstrap-t

Lognormal

Notes:
All units are in mg/kg, milligrams per kilogram.
EPC = exposure point concentration, UCL = upper confidence level

TABLE?
Summary of Cancer Toxicity Values Used in the Human Health Risk Evaluation
Iron Mountain Mine Record of Decision 5, Shasta County, California

Chemical
Name

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Nickel

Silver

Zinc

Oral Cancer
Slope
Factor

--

1.5
..

..

—
..

..

.,

~

Dermal
Cancer

Slope Factor

--

1.5
..

..

..

..

..

..

Slope Factor
Units

-

(mq/kq-day)"1

„

..

..

Weight of
Evidence/Cancer

Guideline
Description

D

A

B1

A

D
..

B2

D

D

D

Source

--

IRIS, 2003

-.

„

..

„

„

..

—

Notes:
-- = not applicable
IRIS = Integrated Risk Information System, U.S. EPA
A - human carcinogen; B1 - probable human carcinogen, indicates that limited human data are available;
B2 - probable human carcinogen, indicates sufficient evidence in animals and inadequate or no evidence
in humans; and D - Not classifiable as a human carcinogen

Because carcinogenic slope factors and noncarcinogenic reference doses (see next sec-
tion) are not available for the dermal route of exposure, dermal slope factors and refer-
ence doses used in the risk evaluation were extrapolated from oral values. An adjustment
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factor is sometimes applied, and is dependent upon how well the chemical is absorbed via
the oral route. Adjustments are particularly important for chemicals with less than 50 per-
cent adsorption via the ingestion route. Adjustment was not necessary for arsenic. There-
fore, the same value presented for the oral cancer slope factor was used as the dermal
cancer slope factor for arsenic.

Noncarcinogens. Table 8 provides non-carcinogenic toxicity factors which are relevant to
the COPCs in Spring Creek Arm sediment. Toxicity data available for oral exposures
have been used to develop oral reference doses (RfDs).

TABLES

Summary of Non-cancer Toxicity Values Used in the Human Health Risk Evaluation
Iron Mountain Mine Record of Decision 5, Shasta County, California

Chemical
Name

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Nickel

Silver

Zinc

Oral RfD
Value

4.00E-04

3.00E-04

5.00E-04

3.00E-03

4.00E-02

3.00E-01
..

2.00E-02

5.00E-03

3.00E-01 ,

Oral RfD Units

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day
..

mg/kg-day

mg/kg-day

mg/kg-day

Dermal RfD
Value

6.00E-06

3.00E-04

1.25E-05

7.50E-05

4.00E-02

3.00E-01
..

8.00E-04

5.00E-03

3.00E-01

Dermal RfD
Units

mg/kg-day

mq/kq-day

mg/kg-day

mg/kg-day

mg/kg-day

mg/kg-day
..

mg/kq-day

mq/kq-day

mg/kq-day

Source

IRIS

IRIS

IRIS

IRIS

HEAST

PRG
..

IRIS

IRIS

IRIS

Date

2003

2003

2003

2003

1997

1997
—

2003

2003

2003

Notes:
-- = not applicable
IRIS = Integrated Risk Information System, U.S. EPA
HEAST = Health Effects Assessment Summary Tables (HEAST) FY 1997 Update. EPA-540-R-97-036.
July 1997.

PRG = EPA Reqion IX PRG Tables, October 2002

As discussed for carcinogens, reference doses are not available for the dermal route of
exposure. Thus, the dermal slope factors and reference doses used in the assessment have
been extrapolated from oral values. An adjustment factor is sometimes applied, and is
dependent upon how well the chemical is absorbed via the oral route. Adjustments are
particularly important for chemicals with less than 50 percent adsorption via the ingestion
route. Dermal toxicity factors were derived in accordance with guidance in Appendix A
of RAGS (EPA, 1989).

Lead. Potential risks from lead concentrations were evaluated using different methods
than those conventionally used for other carcinogens and noncarcinogens. For direct
contact pathways, the EPCs for lead in sediment were compared to the EPA Region IX
residential soil preliminary remediation goal (PRG) of 400 mg/kg. The residential soil
PRG is based on EPA's Integrated Exposure Uptake Biokinetic (IEUBK) model. The
IEUBK model is designed to predict probable blood-lead concentrations for children
between 6 months and 7 years of age who have been exposed to lead through various
sources (air, water, soil, dust, and in utero contributions from the mother).
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Risk Characterization
For carcinogens, risks are generally expressed as the incremental probability of an indi-
vidual developing cancer over a lifetime as a result of exposure to the carcinogen. The
excess lifetime cancer risks are determined by multiplying the intake level with the can-
cer slope factor.

These risks are probabilities that usually are expressed in scientific notation (e.g., IxlO"6).
An excess lifetime cancer risk of IxlO"6 indicates that an individual experiencing the rea-
sonable maximum exposure estimate has a 1 in 1,000,000 chance of developing cancer as
a result of site-related exposure. This is referred to as an "excess lifetime cancer risk"
because it would be in addition to the risks of cancer individuals face from other causes
such as smoking or exposure to too much sun. The chance of an individual developing
cancer from all other causes has been estimated to be as high as one in three. EPA's gen-
erally acceptable risk range for site-related exposures is 10"4 to 10"6. The chronic daily
intake was calculated for each exposure pathway (i.e., incidental ingestion and dermal
contact) using exposure factors such as exposure frequency, exposure duration, body
weight, etc. The exposure assumptions for calculating the chronic daily intake are pro-
vided in Appendix E of the Sediment FS (CH2M HLLL, 2004b, EPA 2004).

The potential for noncarcinogenic effects is evaluated by comparing an exposure level
over a specified time period with a reference dose (RfD) derived for a similar exposure
period. An RfD represents a level that an individual may be exposed to that is not expec-
ted to cause any deleterious effect. The ratio of estimate intake (i.e., exposure) to toxicity
value (i.e., RfD) is called a hazard quotient (HQ). An HQ<1 indicates that a receptor's
dose of a single contaminant is less than the RfD, and that adverse noncarcinogenic
effects from that chemical are unlikely. Additionally, a hazard index (HI) is generated by
adding the HQs for all chemical(s) of concern that affect the same target organ (e.g.,
liver) or that act through the same mechanism of action within a medium or across all
media to which a given individual may reasonably be exposed. An Hkl indicates that,
based on the sum of all HQs from different contaminants and exposure routes, adverse
noncarcinogenic effects from all contaminants are unlikely. An HI>1 indicates that site-
related exposures may present a risk to human health.

The potential exposure to Spring Creek Arm sediment was evaluated under a recreational
user scenario. Potential routes of exposure to sediment include incidental ingestion and
dermal contact. The following assumptions were used to estimate reasonable maximum
exposure (RME) for hypothetical current and future recreational users:

A 45.8-kilogram youth was assumed to be exposed to sediment for 12
days per year, over a 9-year duration.

The excess lifetime cancer risk (ELCR) estimates for the recreational user scenario are
summarized in Table 9.

The cumulative ELCR from all carcinogenic COPCs is 1 x 10"5. This risk level indicates
that if no cleanup action is taken, an individual would have an increased probability of 1
in 100,000 of developing cancer as a result of site-related exposure to the COPCs. This
risk level is within the EPA Superfund regulatory target risk threshold range of 1 x 10"6 to
1 x 10"4. The primary contributor to risk is arsenic (100 percent contribution).
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TABLE 9
Recreational User Scenario - Potential Excess Lifetime Cancer Risk, Spring Creek Arm Sediment
Iron Mountain Mine Record of Decision 5, Shasta County, California

Chemical

Arsenic

Total Risk

Ingestion

CDI

6.68E-06

CDI
Units

mg/kg-day

ELCR

1.0E-05

1.0E-05

Dermal

CDI

2.13E-06

CDI
Units

mg/kg-day

ELCR

3.2E-06

3.2E-06

Total
ELCR

1.3E-05

1.3E-05

Percent
Contributi

on

100.00

Notes:
GDI = chronic daily intake
ELCR = excess lifetime cancer risk

Table 10 provides hazard quotients (HQs) for each route of exposure (i.e., incidental
ingestion or dermal contact) and the hazard index (HE, sum of hazard quotients) for all
routes of exposure. The Risk Assessment Guidance (RAGS) for Superfund states that,
generally, an HE greater than one indicates the potential for adverse noncancer effects.
The HE for exposure to Spring Creek Arm sediment is 0.3, which is below the regulatory
threshold value.

TABLE 10
Recreational User Scenario - Potential Noncarcinogenic Risk, Spring Creek Arm Sediment
Iron Mountain Mine Record of Decision 5, Shasta County, California

Ingestion Dermal

CDI CDI
Chemical (mg/kg-day) HQ (mg/kg-day) HQ Total HI

Percent
Contribution

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Nickel

Silver

Zinc

Total Risk

8.31 E-07

5.19E-05

1.19E-06

7E-06

2E-04

2E-02

2E-05

1E-05

1E-06

1E-04

<0.01

0.2

<0.01

<0.01

<0.01

0.08
..

<0.01

<0.01

<0.01

0.3

—

1.66E-05

1.26E-08
..

..

..

..

—
..

..

0.06

<0.01
..

..

..

..

..

..

..

0.06

<0.01

0.2

<0.01

<0.01

<0.01

0.08
..

<0.01

<0.01

<0.01

0.3

0.6

70

1.0

0.7

1.5

25

..

0.2

0.1

0.1

Notes:
CDI = chronic daily intake
HQ = hazard quotient
HI = hazard index
- = Toxicity criteria are not available to quantitatively address this route of exposure.
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As discussed previously, potential risks from lead concentrations were evaluated using
different methods than those conventionally used for other carcinogens and noncarcino-
gens. All detected concentrations of lead were below the Region IX residential PRG of
400 mg/kg.

In summary, the human health risk evaluation indicates that contaminated sediment in the
Spring Creek Arm does not pose a current or future unacceptable risk to human health or
welfare.

2.7.3 Ecological Risk Evaluation
This section summarizes ecological risk methodology and conclusions made in the tech-
nical memorandum Updated Human Health and Ecological Risk Evaluations for the
Spring Creek Arm of Keswick Reservoir, Appendix E of the Sediment FS (CH2M HELL,
2004b, EPA 2004). The risk evaluation used the sediment data presented in the human
health risk summary (Section 2.7.2) and previous studies (e.g., bioassays, benthic bio-
assessments, etc.) to assess the potential current and future risk to benthic and aquatic
communities in the absence of any remedial actions.

The procedures used for the ecological risk evaluation were consistent with those
described in the following guidance documents:

• Guidelines for Ecological Risk Assessment (EPA, 1998)

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (EPA, 1997d)

Ecological Risk Methodology
Potential effects to benthic and aquatic communities were assessed using an approach
which considers multiple lines of evidence collectively (EPA, 1998). The results from the
historical and current environmental evaluations were collectively considered. The fol-
lowing lines of evidence were evaluated to identify the potential for risk to aquatic
resources:

• Identification of chemical concentrations in sediment that exceed effects-based
screening benchmarks (e.g., threshold effect concentrations [TEC], probable effect
concentrations [PEC], and upper effects threshold [UET] screening levels)

• Direct measurement of infaunal toxicity using sediment and porewater bioassays

• Rapid bioassessment of benthic community

The results of each of these lines of evidence are briefly discussed below.

Additionally, the ecological risk evaluation discussed the potential for adverse effects to
fishery resources downstream of Keswick Reservoir using data from California Depart-
ment of Fish and Game (CDFG) investigations.

Benthic Exposure and Effects Estimation. Benthic receptors are directly exposed to con-
stituents in the media in which they live, and because toxicity values for these taxa are
expressed in terms of media concentrations, site media concentrations (i.e., Spring Creek
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Arm sediment data) were directly compared with benthic macroinvertebrate screening
benchmarks. This ecological evaluation used the TEC and PEC provided in the "Devel-
opment and Evaluation of Consensus-Based Sediment Quality Guidelines for Freshwater
Ecosystems" (MacDonald et al., 2000) and the UET from the National Oceanic and
Atmospheric Administration's (NOAA) Screening Quick Reference Tables (Buchman,
1999) for screening benchmarks.

TEC and PEC screening levels represent estimates of the level below which adverse
effects to benthic macroinvertebrates are not expected to occur and above which adverse
effects are expected to occur, respectively (MacDonald et al., 2000). Constituent concen-
trations in sediment falling between their respective TEC and PEC screening levels repre-
sent the range where adverse effects would occasionally occur. Because no threatened or
endangered invertebrate species were identified in the Spring Creek Arm, it is most
appropriate to base management decisions regarding the toxicity of the sediments on
population-level effects rather than each individual. Considering this, the PEC is the most
appropriate screening level for supporting management decisions regarding the potential
toxicity of the sediments for benthic macroinvertebrates.

EPCs for COPECs in sediment were calculated as the lesser of either the maximum value
or the ninety-fifth percentile UCL of sediment chemistry data. EPCs for all results and
chemical concentrations from individual samples were used for the benchmark compari-
sons. Table 11 provides a comparison of the estimated sediment EPCs with freshwater
sediment benchmarks. The EPC basis and summary statistics for the COPECs were pre-
sented in Table 6.

TABLE 11
Comparison of Exposure Point Concentrations with Sediment Benchmarks
Iron Mountain Mine Record of Decision 5, Shasta County, California

Chemical

Antimony

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Nickel

Silver

Zinc

EPC

5.8

362

8.3

48

1,361

170,863

112

71

9.1

974

TEC

—

9.79

0.99

43.4

31.6
...

35.8

22.7
...

121

Factor of
Exceedance

—

36.9

8.3

1.1

43.1

3.1

3.1
...

8.0

PEC

—

33

4.98

111

128

128

48.6
—

459

Factor of
Exceedance

—

11.0

1.7

0.4

10.6
...

0.9

1.5
—

2.1

UET

3

17

3

95

86
...

127

43

4.5

520

Factor of
Exceedance

1.9

21.3

2.8

0.5

15.8

0.9

1.6

2.0

1.9

Notes:
- = not available
All units are in mg/kg, milligrams per kilogram
EPC = exposure point concentration; TEC = threshold effects concentration
PEC = probable effects concentration; UET = upper effects threshold
Factor of exceedance is calculated as the EPC divided by the sediment benchmark concentration (i.e.,
TEC, PEC, or UET).
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EPCs exceeding applicable screening benchmarks (i.e., a factor of exceedance greater
than 1.0) indicate that there is a potential for adverse risk to benthic species; however, the
results of the benchmark screening are considered collectively with the other lines of evi-
dence discussed in the following subsections.

Sediment Bioassays. The results of bioassay tests conducted on sediment samples from
Spring Creek Reservoir during the RI were reported in Bioassay Report: Acute and
Chronic Definitive Bioassays Conducted September 24 through November 27,1997 (pro-
vided as Appendix F of the RI Report [EPA, 2002a]). The following bioassays were con-
ducted to determine the toxicity of sediment and soil at the site:

• Chronic exposure of earthworms (Eiseniafoetida) (14-day survival and growth) to
dry sediment or soil

• Chronic exposure of lettuce seeds (Lactuca sativa) (28-day germination and growth)
to dry sediment or soil

• Acute (LC50) and chronic (no observed/lowest observed) exposure of amphipods
(Hyalella azteca) to wet sediment

• Forty-five day growth and survival bioassays with wet sediments using yellow
nutsedge (Cyperus esculentus)

• Acute 96-hour frog embryo toxicity ass&y-Xenopus (FETAX) tests with wet sediment
samples, measuring survival and malformation rate

All five of these bioassays indicated that sediment and soil were toxic at 100 percent or
lower concentrations. Results of the earthworm tests indicated that toxicity (statistically
significant mortality) was generally observed in soil samples of less than 25 percent
whole soil. Lettuce seed bioassays indicated that toxicity of soils to this species was at
soils concentrations of less than 25 percent whole soil for all samples tested.

Wet sediment tests with amphipods had adverse effects at sediment concentrations rang-
ing from 1 to 15 percent whole sediment for all samples tested. Lethal effects (LC50)
concentrations ranged from 2.5 to 13.1 percent whole sediment. Nutsedge tests indicated
that for all sediments tested, adverse effects were seen at the 100 percent sediment
concentration.

The FETAX assays indicated that all sediments tested had malformation rates (EC^) at
sediment concentrations of less than 25 percent whole sediment. Lethal effects (LC50) for
frogs were seen at whole sediment concentrations ranging from 12.1 percent to less than
25 percent.

Rapid Bioassessment - Benthic Invertebrate Study. A one-time sampling and analysis of
benthic invertebrates was conducted at locations associated with sediment piles within
the Spring Creek Arm, lower Keswick Reservoir, and background areas within upper
Keswick Reservoir. Results of that investigation are presented in Appendix G of the RI
Report, Keswick Reservoir Fall 1997 Benthic Invertebrate Study (Slotton, et al., 1998;
EPA, 2002a). This investigation found dramatically reduced benthic diversity and bio-
mass within Sediment Piles A, B, and C and in lower Keswick Reservoir in comparison
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to similar depth ranges in upper Keswick Reservoir. The numerical abundance of benthic
invertebrates in and downstream of the Arm ranged from 0.55 to 9.2 percent of the
numerical abundance of upper Keswick Reservoir. Similarly, the benthic biomass ranged
from 0.05 to less than 20 percent of the benthic biomass in upper Keswick Reservoir
areas. This represents reductions of greater than 90 percent in numerical abundance and
greater than 80 percent in benthic biomass in comparison to control areas. The results of
this investigation demonstrated areas of severely impoverished benthic community
associated with the sediment piles within the Spring Creek Arm and lower Keswick
Reservoir.

Porewater Bioasssays with Ceriodaphnia dubia. Acute 48- and 96-hour toxicity tests with
sediment porewaters prepared from samples collected from Piles A, B, and C within the
Spring Creek Arm were conducted to determine the lethality of these solutions to Cerio-
daphnia dubia (C. dubia). Results of these toxicity tests are presented in Appendix H of
the RI Report, An Evaluation of the Toxicity of Sediment Porewater from the Iron Moun-
tain Superfund Site to Ceriodaphnia dubia (Pacific Eco-Risk Labs, 1998; and EPA,
2002a).

Acute toxicity tests with porewater from Pile A and Pile B sediments indicated that
48-hour and 96-hour LCsos were in the range of 0.8 to 1.8 percent porewater (dilution of
125:1 to 55:1) in the samples tested. In acute toxicity tests with Pile C porewaters, 48-
and 96-hour LC50s ranged from 0.6 percent to 2.2 percent porewater for samples collected
from 0 to 10 feet in depth. Background samples from Shasta, Whiskeytown, and the labo-
ratory demonstrated no significant mortality in 100 percent porewater.

As a result of the findings of these acute and chronic tests, a Phase I toxicity identifica-
tion evaluation (TIE) was conducted with sediment porewater from Pile C. Results of this
evaluation indicated that iron was primarily responsible for the acute toxicity of this
porewater to C. dubia.

The results of these bioassays with sediment elutriates and porewater are consistent with
the bioassays of bulk sediment and soil samples. All of these bioassays demonstrated that
constituents in these media contribute to significant toxicity to invertebrates, plants, and
amphibians.

Aquatic Resources Downstream of Keswick Reservoir. The Sacramento River between
Keswick and Squaw Hill Bridge, near Vina, includes areas designated as prime salmon
and steelhead spawning areas (CDFG Code Section 1505). These areas are used by
salmon species listed as threatened and endangered, including two state-listed species:
Sacramento River winter-run and spring-run Chinook salmon (Oncorhynchus
tshawytscha). When low reservoir elevations are combined with high power plant dis-
charges, sediment could be mobilized to expose listed species of salmon in Sacramento
River spawning areas to contaminants during sensitive life stages. At least one such event
has occurred during the past 20 years, on May 25,1988. Six weeks after the release of
contaminated sediment, sediment "sludge" samples were collected in redd areas (e.g.,
salmonid spawning areas) downstream of Keswick Dam. Copper, zinc, and cadmium
were detected at elevated concentrations of 364, 864, and 5 mg/kg in the downstream
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area (Turtle Bay West, CDFG data). This discharge was believed to effect the
Sacramento River as far downstream as Hamilton City.

The CDFG evaluated the potential toxicity of resuspended Keswick Reservoir sediment
to fish and invertebrates residing in the Sacramento River (Finlayson et al., 2000). Bulk
sediment and elutriate water bioassay tests were conducted using rainbow trout
(O. mykiss), amphipods (H. azteca), and cladocerans (C. dubia). The tests were
conducted to simulate conditions that could occur during an actual discharge of sediments
to the Sacramento River. Both bulk sediment and elutriate bioassay tests resulted in
significant toxicity, and the authors indicated a good correlation with zinc concentrations
was observed, although they believe low pH and alkalinity conditions could have influ-
enced survival rates. These results indicate that if significant downstream releases of
sediment from the Spring Creek Arm occur, bulk sediment and sediment elutriate waters
represent a significant potential hazard to aquatic life (including state-listed salmonid
species) in the Sacramento River downstream of Keswick Dam, particularly the early life
stages of salmon and steelhead. Because cleanup of toxic sediments in the spawning
grounds would be expected to be a difficult operation, toxic conditions could extend over
a several year period and jeopardize the survival of the entire populations.

Ecological Risk Characterization

To provide confidence in decision making for the Spring Creek Arm, potential effects to
benthic communities were assessed using an approach which considers multiple lines of
evidence collectively (EPA, 1998). The results of each of these lines of evidence are
summarized in Table 12.

TABLE 12
Summary of Risk Characterization Lines of Evidence
Iron Mountain Mine Record of Decision 5, Shasta County, California

Evidence

Benthic Bench-
mark Screening

Sediment
Bioassays

Rapid Bioassess-
ment - Benthic
Invertebrate Study

Porewater
Bioassays

Result

+

+

+

+

Explanation

2003 - Several COPEC concentrations (using historical and current sedi-
ment data) exceed each of the sediment benchmarks (copper and arsenic
showed the highest risk).

1 997 - Amphipod bioassays showed adverse effects at sediment concentra-
tions from 1 to 15 percent whole sediment. Nutsedge tests indicated toxic
effects in 100 percent samples in all sediments tested. FETAX assays indi-
cated significant malformations (ECso of <25 percent whole sediment) and
mortality (LCsos of 12.1 to 25 percent whole sediment) in all sediments
tested.

1997 - Results indicate dramatic reductions in benthic diversity and biomass
in Spring Creek Arm Piles A, B, and C when compared with reference areas.

1998 - Significant mortality (LCsos all <2.2 percent) to Ceriodaphnia dubia
occurred when exposed to sediment porewater from Piles A, B, and C in the
Spring Creek Arm.

+ = indicates that the evidence is consistent with the occurrence of the endpoint effect.

When considering the collective weight of evidence using sediment benchmark compari-
sons, rapid bioassessment, and bioassay results for potential risk to aquatic/benthic com-
munities, sufficient evidence exists to conclude that the identified COPCs are resulting in
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ecologically significant impacts to these communities in the Spring Creek Arm. Essen-
tially all the lines of evidence support this conclusion.

Additionally, data collected following historical releases of sediment from the Spring
Creek Arm and bulk sediment and elutriate water bioassay tests on aquatic species indi-
cate that a significant release of sediment from the Spring Creek Arm could adversely
impact downstream fisheries within the Sacramento River. A release would pose a
serious potential risk to United States and California-listed spring-run Chinook salmon
(threatened species), winter-run Chinook salmon (endangered species), and other aquatic
resources.

Chemicals of Concern
Considering the results of the sediment benchmark screening, sediment constituents
exceeding PECs have been identified as chemicals of ecological concern (COECs). The
COECs include: arsenic, cadmium, copper, nickel, and zinc. Of these metals, arsenic and
copper had the highest factors of exceedances above PECs and likely pose the greatest
risk to aquatic resources. A PEC was not available for iron; however, porewater studies
indicated that iron could have been responsible for C. dubia toxicity; therefore, iron is
also considered a COEC.

2.7.4 Basis for Remedial Action
The risk evaluations indicate that contaminated sediment in the Spring Creek Arm does
not pose a current or future unacceptable risk to human health and welfare. However, the
contamination has resulted in ecologically significant impacts to benthic and aquatic
communities in the Arm. Additionally, a potential future release of contaminated sedi-
ment could adversely impact important downstream fisheries through the deposition of
sediments containing toxic levels of metals in spawning beds of the Sacramento River.
The site risk evaluation indicates that remedial action is warranted and identified the
contaminants and exposure pathways that need to be addressed by remedial action. EPA
has determined that the response action selected in this ROD is necessary to protect the
environment from actual or threatened releases of hazardous substances into the
environment.

2.8 Remedial Action Objectives
Remedial action objectives (RAOs) provide a general description of what the cleanup is
expected to accomplish and provide a design basis for remedial alternatives. RAOs define
the extent of site cleanup required to protect human health and the environment. Where
applicable, RAOs take into consideration COCs, routes of exposure and receptors, and
acceptable contaminant concentrations for each impacted medium at the Site. RAOs
developed for the remedial action selected in this ROD are:

• Protect the Sacramento River ecosystem from releases of heavy metals originating
from the Spring Creek Arm, by preventing the mobilization and redeposition of con-
taminated sediment into important fishery spawning habitats located in the
Sacramento River downstream of Keswick Dam.
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• Prevent adverse impacts on water quality and the beneficial uses of the Sacramento
River below Keswick Dam, by reducing the metal loads and suspended solids associ-
ated with contaminated sediment discharged from the Spring Creek Arm to the
Sacramento River.

Achievement of the above RAOs is expected to have the following ancillary benefits:

• Increase the possibility that a benthic community could become re-established in the
Spring Creek Arm.

• Improve aquatic habitat in Keswick Reservoir through remedial actions in the Spring
Creek Arm.

• In addition, it is expected that operation of the SCDD and power plant may be subject
to reduced restrictions regarding Keswick Reservoir operating levels. However, rene-
gotiation of current restrictions on Keswick Reservoir operations is not required
under this ROD.

The selected remedy will not address upgradient sources of contaminant discharges from
the IMM Superfund Site. These discharges are being addressed through other remedial
actions currently underway (e.g., SCRR) and potential future remedial action decisions
for the MM Site.

2.9 Description of Alternatives

2.9.1 General -
This section provides a brief description of remedial alternatives developed to address
contaminated sediment in the Spring Creek Arm of Keswick Reservoir. Alternatives were
developed to provide a range of waste management options that vary in the extent of
active remediation and the extent to which they rely on long-term management of residu-
als and untreated wastes. In accordance with CERCLA guidance, remedial alternatives
were developed by assembling technology types (e.g., dredging) and process options cho-
sen to represent the various technology types (e.g., hydraulic dredging). The "no action"
alternative was also evaluated.

The Sediment FS evaluated the three major cleanup methods for sediment in accordance
with the Contaminated Sediment Guidance for Hazardous Waste Sites, OSWER
9355.0-85 (EPA, 2002c). These cleanup methods include natural recovery, in situ cap-
ping, and dredging (or excavation) with treatment or disposal. During the identification
and screening of technologies, EPA determined that monitored or enhanced natural
recovery would not satisfy RAOs. Natural recovery uses ongoing, naturally occurring
processes to contain, destroy, or otherwise reduce the bioavailability or toxicity of con-
taminants in sediment. Biological or chemical transformation would be too slow in the
Spring Creek Arm to provide remediation to acceptable levels in a reasonable timeframe
for the metals of concern. The potential for migration of contaminated sediment in the
Spring Creek Arm would remain during implementation of natural recovery. Therefore,
an alternative was not developed that included natural recovery as the sole component of
the remedy.
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Six alternatives were developed and screened in the Sediment FS. Table 13 presents a
summary of the components of each alternative. These alternatives include no further
action, institutional controls, capping, dredging, and a combination of capping and
dredging. The most promising alternatives identified during the screening were selected
for further development.

The sixth alternative summarized in Table 13 was dropped during screening. That alter-
native was designed to limit the mobilization of contaminated sediment in the Spring
Creek Arm using controls that limit SCDD releases and power plant operations. No engi-
neering controls or active remediation were included in Alternative 6. Such operational
controls would not significantly improve long-term protection compared to existing con-
ditions. More details regarding this alternative and the screening process are provided in
the Sediment FS (EPA, 2004).

The alternatives described in this section are those that were retained for further analysis
following screening in the Sediment FS. The cost and design details provided for the five
alternatives passing initial screening are based on preliminary engineering estimates.
More detailed cost estimates and designs will be completed in the Remedial Design phase
of the cleanup.

2.9.2 Alternative 1 - No Action
The No-action Alternative is evaluated to determine the risks that would be posed to
public health and the environment if no further actions were taken to reduce the potential
for mobilization of contaminated sediment into the Sacramento River. This alternative
also serves .as a basis for comparison with the other remedial alternatives under consid-
eration. The No-action Alternative for the Sediment FS should be considered as "No
Further Action." Under the No-action Alternative, contaminated sediment would be left
in place in the Spring Creek Arm and no engineering controls would be used to contain
the sediment. This alternative assumes continued operation of SCDD and Keswick Res-
ervoir in accordance with the 1980 MOU (SWRCB et al., 1980) and the 1993 Biological
Opinion (NMFS, 1993). The MOU is an agreement among the SWRCB, United States
Water and Power Resources Service (the predecessor to Reclamation), and the CDFG
that presents the short- and long-term actions and responsibilities of the signatory agen-
cies to minimize toxicity problems in the vicinity of Spring Creek. The 1993 Biological
Opinion addresses the effects of Reclamation's long-term operation of the CVP, in con-
junction with the Department of Water Resource's State Water Project, on Sacramento
River Winter-run Chinook salmon (NMFS, 1993). Reclamation would continue to control
the release rate from SCDD in a manner that matches the discharges from Shasta Dam
and the SCPP so that water quality criteria are met downstream of Keswick Dam. Recla-
mation would continue low-flow releases from SCPP during SCDD releases to flush
Spring Creek Reservoir water through the Spring Creek Arm. Keswick Reservoir oper-
ating levels would continue to be restricted within an operating range of 578 feet msl to
587 feet msl during all operation of SCPP to limit scouring of contaminated sediment
from the Spring Creek Arm.
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TABLE 13

Alternative Components Summary
Iron Mountain Mine Record of Decision 5, Shasta County, California

General Response Action or
Technology

No Action

Operational Controls

Containment - In situ Subaqueous Cap

Sediment Removal -Dredging

Limited Residual Management

Resuspension Management

Materials Transport/Conveyance

Ex-situ Physical and Chemical Treatment
of Dredge Discharge

Disposal in Upland Disposal Cell

Return-water Conveyance and Discharge

Monitoring

k

Description

Restrictions on SCDD and power plant operations,
access, and/or recreational use

Covering piles with coarse sand and/or armoring
stone (gravel and riprap)

Removal of contaminated sediment to the extent
technically feasible

Partial removal of contaminated sediment (to
560 feet msl)

Evaluating and minimizing mobilization potential
for small volumes of residual sediment remaining
in dredged areas

Controls to limit suspension and migration of
contaminated sediment during remedial action,
such as Best Management Practices (BMPs),
engineering design, and sediment curtain barriers

Pumping dredge discharge to treatment area dis-
posal cell

Treatment of dredge discharge, including polymer
addition, pH adjustment, and gravity settling in
dewatering/disposal cell

Disposal cell adjacent to Spring Creek Reservoir

Disposal cell adjacent to Iron Mountain Road

Piping return water to Spring Creek Reservoir

Short-term monitoring during implementation of
remedial action

Long-term monitoring following implementation of
remedial action

Alternatives

1

X

2A

X

X

X

X

X

2B

X

X

X

X

X

3A

X

X

X

X

X

X

X

X

X

X

3B

X

X

X

X

X

X

X

X

X

X

4A

X

X

X

X

X

X

X

X

X

X

4B

X

X

X

X

X

X

X

X

X

X

5A

X

X

X

X

X

X

X

X

X

X

X

5B

X

X

X

X

X

X

X

X

X

X

X

6

X
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2.9.3 Alternative 2 - Capping the Sediment in Place (in situ Subaqueous
Sediment Cap)

Alternative 2 provides for placement of a subaqueous cap over contaminated sediment in
the Spring Creek Arm. As part of the technology screening and conceptual design, a cap
consisting of granular and rock material was selected as a less expensive and more tech-
nically feasible option compared to other capping options. The cap would be designed to
contain sediment and limit mobilization of sediment into the Sacramento River. The
sediment would remain in place (in situ)', no sediment would be removed under Alterna-
tive 2. Alternative 2 includes two subalternatives: capping the full extent of the Spring
Creek Arm (Alternative 2A) and capping sediment in Piles A, B, and C (Alternative 2B).
Alternative 2B would contain about 90 percent of the volume of contaminated sediment
in the Arm, but the cap would extend over only 60 percent of the area of the Arm.

Placement of capping materials would be limited to times when SCPP is not operating
and no flow is being released from SCDD. This would facilitate construction and limit
migration of suspended sediment. Other methods to limit suspension and migration of
contaminated sediment might include best management practices, engineering design,
and sediment curtain barriers. Alternative 2A is estimated to require 3 years to construct,
and Alternative 2B would require 2 years.

The engineered cap would be designed to contain sediment during the greatest anticipated
discharges to the Spring Creek Arm under low and high reservoir water elevations. No
restrictions would be required on Keswick Reservoir operating elevations or maximum
SCPP release rates. Both Alternatives 2A and 2B include use controls to prevent dredging
or construction activities within the Spring Creek Arm that could damage the cap. Alter-
natives 2A and 2B include long-term maintenance of the cap and long-term monitoring of
the effectiveness of the remedial action, including surface water quality monitoring and
monitoring of cap integrity.

2.9.4 Alternative 3 - Full Dredge with Disposal in Upland Dewatering/
Disposal Cell

Alternative 3 provides for removal of contaminated sediment in the Spring Creek Arm to
the full extent technically feasible. The target volume of contaminated sediment to be
removed is 284,000 cy. As part of the technology screening and conceptual design,
hydraulic dredging was selected as a more flexible and lower cost option with higher
production rates in comparison to other dredging methods. Discharge from a hydraulic
dredge would be pumped to a treatment and disposal area, where solids would be sepa-
rated from liquid during dewatering. Treatment would include the addition of polymer, to
flocculate and aid in the settling of solids, and lime, to improve water quality by raising
the pH and precipitating metals.

Solids would be disposed in the upland, engineered disposal cell, and water would be
discharged to the Spring Creek Reservoir. As part of the technology screening and con-
ceptual design, an engineered, upland disposal cell was selected as a more protective
disposal option than in-water disposal and more administratively feasible than disposal in
Brick Flat Pit. Alternative 3 includes two subalternatives that evaluate different locations
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for the engineered disposal cell: Alternative 3A (behind SCDD, adjacent to Spring Creek
Reservoir) and Alternative 3B (adjacent to Iron Mountain Road, about 1 mile north of the
Spring Creek Arm). Both locations are the IMM CERCLA site. The disposal cell at either
location would include a low permeability cover and liner and a filtrate collection and
removal system.

Dredging would primarily be limited to times when SCPP is not operating and no flow is
being released from SCDD. This would allow easier anchoring and movement of
dredging equipment and limit migration of suspended sediment. Other methods to limit
suspension and migration of contaminated sediment might include best management
practices, engineering design, and sediment curtain barriers. Alternatives 3A and 3B are
estimated to require 3 to 4 years to complete.

A small percentage of sediment would likely remain in the Spring Creek Arm after
dredging is complete because the sediment is technically infeasible to remove for reasons
such as underwater obstructions or digging depths. The residual sediment would be man-
aged as necessary to provide long-term erosion protection during future power plant
operations. Management of the residual contaminated sediment could range from moni-
tored natural recovery to placing a small cap of clean material (e.g., sand and gravel) over
contaminated sediment. The extent of residual management would be dependent on the
amount of sediment remaining in the Arm after dredging and the potential for erosion.

Following sediment removal and residual management, no restrictions would be required
on Keswick Reservoir operating elevations or maximum SCPP release rates. The disposal
cell would require long-term maintenance and management in the form of cover mainte-
nance, collection and disposal of filtrate, monitoring, inspections and institutional
controls.

2.9.5 Alternative 4 - Partial Dredge with Disposal in Upland
Dewatering/Disposal Ceil

Alternative 4 provides for partial removal of sediment in the Spring Creek Arm that is
most susceptible to erosion. For the conceptual design, it was assumed contaminated
sediment would be removed to an elevation of 560 feet msl, which would allow removal
of approximately 55 percent of the volume of contaminated sediment (158,000 cy).
Dredging to an elevation of 560 feet msl would remove all of Pile A, all of Pile B, and
approximately one-third of Pile C. Approximately 126,000 cy of fine-grained sediment
would remain in Pile C below an elevation of 560 feet msl following dredging. The
removal elevation would be further evaluated during the remedial design.

As described for Alternative 3, discharge from the dredge would be pumped to a treat-
ment and disposal area, where solids would be separated from liquid during dewatering.
Solids would be disposed in an upland, engineered disposal cell, and water would be dis-
charged to the Spring Creek Reservoir. Similar to Alternative 3, Alternative 4 includes
two subalternatives that evaluate different locations for the engineered disposal cell:
Alternative 4A (adjacent to Spring Creek Reservoir) and Alternative 4B (adjacent to Iron
Mountain Road).

2-62 IMM.DECISION.SUM.FINAL



PART 2: THE DECISION SUMMARY

Alternative 4 would include methods to limit suspension and migration of contaminated
sediment during in-water work as described for Alternative 3. Following dredging, a
small percentage of sediment might remain in Pile A, Pile B, or the main channel of the
Spring Creek Arm because it is infeasible to remove for reasons such as underwater
obstructions. Alternative 4 would also include management of limited volumes of resid-
ual sediment in Pile A, Pile B, or the main channel that is infeasible to remove and could
be potentially eroded under restricted operational scenarios described below. Alternatives
4A and 4B are estimated to require 2 to 3 years to complete.

Limited restrictions would be required on Keswick Reservoir operating levels to prevent
erosion of sediment remaining in Pile C. During rare flood events, operational restrictions
would be needed to maintain Keswick Reservoir above 578 feet msl (the lower end of
current operations). EPA's analysis indicates that restrictions would be required when
discharges from SCPP and SCDD approach 6,600 cfs. The flow of 6,600 cfs is equivalent
to the upper end of SCPP capacity and the historical maximum flow from SCDD. Alter-
native 4 includes long-term monitoring and disposal cell maintenance as discussed for
Alternative 3. These operating restrictions may be incorporated into a future revision of
the 1980 MOU. Alternatively, such restrictions may be included in a stand-alone agree-
ment between EPA, the State of California, Reclamation and others.

2.9.6 Alternative 5 - Partial Dredge with In situ Subaqueous Sediment Cap for
PileC

Alternative 5 is similar to Alternative 4 in that it provides for partial removal of sediment
in the Spring Creek Arm that is most susceptible to erosion. However, Alternative 5 also
provides for placement of a cap to contain sediment that remains after dredging. As dis-
cussed for Alternative 4, for the conceptual design, it was assumed contaminated sedi-
ment would be removed to an elevation of 560 feet msl, which would allow removal of
approximately 55 percent of the contaminated sediment (158,000 cy). Approximately
126,000 cy of fine-grained sediment would remain in Pile C below an elevation of
560 feet msl. A subaqueous cap would be placed over sediment remaining in Pile C.
Alternative 5 would also include management of residual sediment surrounding Piles A
and B as necessary to provide long-term erosion protection during future power plant
operations.

As described for Alternative 3, discharge from the dredge would be pumped to a treat-
ment and disposal area, where solids would be separated from liquid during dewatering.
Solids would be disposed in an upland, engineered disposal cell, and water would be dis-
charged to the Spring Creek Reservoir. Similar to Alternatives 3 and 4, Alternative 5
includes two subalternatives that evaluate different locations for the engineered disposal
cell: Alternative 5A (adjacent to Spring Creek Reservoir) and Alternative 5B (adjacent to
Iron Mountain Road). Alternatives 5A and 5B are estimated to require 3 years to
complete.

No restrictions would be required on Keswick Reservoir operating elevations or maxi-
mum SCPP release rates. The cap would require periodic inspections, long-term mainte-
nance, and land use restrictions. Alternative 5 also includes long-term monitoring and
disposal cell maintenance as discussed for Alternative 3.
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2.10 Comparative Analysis of Alternatives
The detailed analysis of alternatives consists of an assessment of individual alternatives
against nine evaluation criteria identified in the NCP and a comparative analysis that
focuses on the relative performance of each alternative against those criteria. The result-
ing strengths and weaknesses of the alternatives are weighed to identify the alternative
providing the best balance among the nine criteria. The nine evaluation criteria specified
by the NCP in 40 CFR §300.430(e)(9) are: (1) overall protection of human health and the
environment; (2) compliance with ARARs; (3) reduction of toxicity, mobility, or volume
through treatment; (4) long-term effectiveness and permanence; (5) short-term effective-
ness; (6) implementability; (7) cost; (8) State acceptance; and (9) community acceptance.
Assessment of two of the nine criteria, State acceptance and community acceptance, is
not completed until after comments on the Proposed Plan are received.

The NCP (40 CFR Section 300.430(e)(9)(iii)) categorizes these nine criteria into three
types: (1) threshold criteria, (2) primary balancing criteria, and (3) modifying criteria.
Each type of criteria has its own weight when it is evaluated. Threshold criteria are
requirements that each alternative must meet to be eligible for selection as the preferred
alternative, and include overall protection of human health and the environment and
compliance with ARARs (unless a waiver is obtained). Primary balancing criteria are
used to weigh effectiveness and cost tradeoffs among alternatives. The primary balancing
criteria include long-term effectiveness and permanence; reduction of toxicity, mobility,
or volume through treatment; short-term effectiveness; implementability; and cost. Modi-
fying criteria include State support agency acceptance and community acceptance. These
assessments reflect the State (or support agency's) and community's apparent preferences
among or concerns about alternatives.

Other than the No-action Alternative, each alternative addresses the remediation of con-
taminated sediment in the Spring Creek Arm of Keswick Reservoir. The consideration of
alternatives that address contaminated sediments in the Spring Creek Arm without
addressing contaminated sediment in other portions of the site or AMD in the Boulder
Creek watershed is consistent with 40 CFR § 300.430(a)(ii)(A), which identifies as a
program management principle that "[s]ites should generally be remediated in operable
units when necessary or appropriate to achieve significant risk reduction quickly, when
phased analysis and response is necessary or appropriate given the size and complexity of
the Site, or to expedite the completion of total Site cleanup."

In this section, the relative performance is evaluated and the advantages and disadvan-
tages identified for each of the following alternatives:

• Alternative 1 - No Action
• Alternative 2 - In situ Subaqueous Sediment Cap

- 2A - Cap Full Extent of the Spring Creek Arm
- 2B - Cap Piles A, B, and C

• Alternative 3 - Full Dredge
- 3A - Disposal Cell Adjacent to Spring Creek Reservoir
- 3B - Disposal Cell Adjacent to Iron Mountain Road
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• Alternative 4 - Partial Dredge
• 4A - Disposal Cell Adjacent to Spring Creek Reservoir

- 4B - Disposal Cell Adjacent to Iron Mountain Road
• Alternative 5 - Partial Dredge with In situ Subaqueous Sediment Cap over Pile C

- 5A - Disposal Cell Adjacent to Spring Creek Reservoir
- 5B - Disposal Cell Adjacent to Iron Mountain Road

Section 2.10.1 presents the comparative analysis of Alternatives 1,2A, 2B, 3,4, and 5.
Section 2.10.2 presents the comparative analysis of the two disposal locations evaluated
under Alternatives 3,4, and 5. A summary of the comparative analysis is presented in
Table 14.

2.10.1 Comparative Analysis of Alternatives 1,2A, 2B, 3,4, and 5
Overall Protection of Human Health and the Environment
The overall protection of human health and the environment criterion addresses whether a
remedy provides adequate protection and describes how risks posed through each path-
way are eliminated, reduced, or controlled through treatment, engineering controls, or
institutional controls.

Alternative 1, the No-action Alternative, provides inadequate protection of the environ-
ment, particularly the Sacramento River ecosystem. Under the No-action Alternative,
unacceptable long-term environmental risks would remain for sediment erosion, move-
ment, and deposition in sensitive areas of the Sacramento River. Uncontrolled flows from
SCDD during major storm events, in conjunction with high flows from SCPP, have the
potential to transport sediment within the Spring Creek Arm.

Sediment erosion modeling results (see Section 2.5.7) indicate that if high flows coincide
in both SCDD and SCPP, and the reservoir-pool level is down, sediment in Piles A, B,
and C and the main Spring Creek Arm channel have a high potential for erosion.

Discharge of contaminated sediment is capable of causing significant adverse impacts to
the important fishery resources of the Sacramento River below Keswick Dam, including
spawning areas that are critical for survival of two federal and state-listed species,
Sacramento River Winter-run and Spring-run Chinook salmon. Early life stages of fish,
such as the eggs and fry, would be particularly susceptible to the toxic contaminants in
the sediment. The No-action Alternative provides only a continuation of restrictions on
SCDD operations and Keswick Reservoir levels. These restrictions help to mitigate sedi-
ment erosion during normal operating conditions, but are not reliable or effective long-
term controls for all potential operation scenarios. The deposition of significant quantities
of toxic sediments into the spawning grounds of the Sacramento River for an extended
period before a cleanup could be accomplished could jeopardize the survival of the entire
Sacramento River salmon population.

All alternatives evaluated that include active remediation (i.e., sediment removal or con-
tainment) would reduce the metal loads and suspended solids discharged from the Spring
Creek Arm to the Sacramento River and would allow protective water quality standards
for the Sacramento River ecosystem to be met. Alternative 3 would provide the greatest
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protection of the environment and the Sacramento River ecosystem through the full
removal of contaminated sediment in the Spring Creek Arm to the extent technically
feasible and disposal in an engineered upland disposal cell. These actions would perma-
nently and effectively prevent mobilization of contaminated sediment from the Spring
Creek Arm and deposition of the sediment into important fishery spawning habitats.

Under Alternatives 2,4, and 5, all or portions of the contaminated sediment would
remain in place within the Arm. Under Alternatives 4 and 5, sediment most susceptible to
erosion would be removed and disposed in an engineered upland disposal cell.

Alternative 5 is considered to be more protective than Alternative 4 because engineering
controls would be used to contain sediment remaining in the Arm following dredging.
Under Alternative 5, sediment remaining the Spring Creek Arm would be capped; the
subaqueous cap would be designed to withstand the greatest anticipated discharge to the
Spring Creek Arm under low and high reservoir elevations. Under Alternative 4, limited
institutional controls would be used to restrict the Keswick Reservoir operating range
during rare release events that could cause erosion of remaining sediment. Sediment
transport modeling results indicate sediment remaining in Pile C below an assumed
removal elevation of 560 feet msl would be susceptible to erosion during flood events
when the combined discharge from SCPP and SCDD approaches historical maximum
flows. A combination of low Keswick Reservoir elevations and high SCPP discharge
would be highly unlikely.

Under Alternative 2, contaminated sediment would be covered with a cap to prevent
mobilization of sediment in the Spring Creek Arm. The subaqueous cap would be
designed to withstand the greatest anticipated discharge to the Arm under low and high
reservoir elevations. Cap components are expected to physically isolate sediment con-
taminants from the benthic environment. The effectiveness and permanence of the sub-
aqueous cap would be entirely dependent on the adequacy of long-term maintenance and
repair of eroded areas and long-term use restrictions to prohibit construction or dredging
activities that could damage the integrity of the cap.

Alternative 2A would be more protective than Alternative 2B because the full extent of
the Spring Creek Arm would be capped. Alternative 2B includes capping the sediment
piles, which comprise 90 percent of the volume of contaminated sediment in the Spring
Creek Arm. Alternative 2B is designed to minimize the potential for large releases of
contaminated sediment from the Spring Creek Arm, but uncapped sediment, which com-
prises approximately 10 percent of the total volume in the Arm, might be transported into
Keswick Reservoir over time.

It is uncertain whether a benthic community will be re-established in the Spring Creek
Arm under any of the alternatives. Future releases of dissolved copper from Spring Creek
Reservoir, which are not targeted by remedial actions evaluated for the Spring Creek
Arm, might limit growth of aquatic plants following remedial action. Following removal
of fine-grained sediment and collodial HMO precipitates under Alternatives 3,4, and 5,
remaining bottom material would be coarser and less susceptible to erosion. However,
because of historical smelting activities conducted in the Spring Creek watershed, metals
concentrations associated with the bottom material might still inhibit establishment of a
benthic community.
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TABLE 14

Comparative Analysis Matrix
Iron Mountain Mine Record of Decision 5, Shasta County, California

Component
Alternative 1

No Action

Alternative 2A
in situ Subaqueous Cap
over Full Extent of Arm

Alternative 2B
In situ Subaqueous Cap
over Piles A, B, and C

Alternative 3
Full Dredge

Alternative 4
Partial Dredge

Alternative 5
Partial Dredge with In situ

Subaqueous Sediment Cap for
PileC

Upland Dewatering/
Disposal Cell adjacent to
Spring Creek Reservoir

Upland Dewatering/
Disposal Cell adjacent to

Iron Mountain Road

Description No further action. Existing
restrictions on SCDD and
Keswick Reservoir opera-
tions would be maintained.

Place cap over contami-
nated sediment in the
Spring Creek Arm.

Place cap over contami-
nated sediment in Piles A,
B, and C.

Remove contaminated sediment
in Spring Creek Arm to extent
technically feasible. Dewater
and treat dredge discharge.
Dispose of solids in upland
dewatering/disposal cell.

Remove sediment in Spring
Creek Arm that is most sus-
ceptible to erosion. Dispose
of solids in upland
dewatering/disposal cell.

Remove sediment in Spring
Creek Arm that is most suscepti-
ble to erosion. Place cap over
sediment remaining in Pile C.
Dispose of solids in upland
dewatering/disposal cell.

Alternatives 3A, 4A, and 5A Alternatives 3B, 4B, and 5B

Overall Protectiveness Long-term risks of sedi-
ment erosion, migration,
and redeposition in sensi-
tive areas of Sacramento
River. Discharge of con-
taminated sediment could
cause significant adverse
impacts to important fishery
resources.

Protective. Limits mobiliza-
tion of contaminated sedi-
ment. Requires long-term
maintenance and land use
restrictions to be effective.

Less protective than 2A.
Reduces potential for large
releases of sediment.
Uncapped sediment might
be flushed into Keswick
Reservoir over time.

Most protective alternative.
Removal of sediment and dis-
posal in engineered upland
disposal cell would permanently
prevent mobilization of contami-
nated sediment.

Protective. Sediment that is
most susceptible to erosion
would be removed. Limited
restrictions on Keswick
Reservoir operations would
be required to prevent ero-
sion of sediment remaining
in Pile C when releases
from SCPP and SCDD
approach historical maxi-
mum discharges.

Very protective. Partial removal
of sediment combined with cap-
ping of residual sediment would
minimize risk of mobilization of
contaminated sediment.

Disposal cell would be constructed and maintained to
minimize long-term risks of contaminant discharge to
surface water or groundwater.

ARAR Compliance Will not comply with
ARARs.

Would allow for compliance with water quality goals below
Keswick Dam. Capping would comply with location-
specific ARARs.

Would allow for compliance with
water quality goals during
dredging. Dredging would
comply with location- and
action-specific ARARs.

Same as 3. Same as 3. Disposal cell construction and maintenance, discharge of
filtrate and overflow, and wetlands surveys and mitigation
would comply with ARARs.

Long-term
Effectiveness

Not effective. Long-term
risk of sediment erosion.
Existing restrictions on
SCDD and Keswick Reser-
voir operations are not reli-
able long-term controls.

Effective long-term. Cap
would limit mobilization of
sediment. Cap would
require long-term mainte-
nance and land use
restrictions to remain
effective.

Less effective than 2A.
Uncapped sediment might
be flushed into Keswick
Reservoir over time.

Extremely effective long-term.
Removal would prevent mobili-
zation of contaminated sedi-
ment. Small percentage of
sediment that is infeasible to
dredge would remain in Arm
and require management.

Effective long-term. Partial
removal of sediment would
provide long-term reduction
of risk of mobilization of
contaminated sediment.
Limited restrictions on
Keswick Reservoir opera-
tions would be required
during rare releases to Arm
to prevent erosion of
remaining sediment.

Very effective long-term. Partial
removal of sediment combined
with capping of remaining sedi-
ment would provide long-term
reduction of risk of mobilization of
contaminated sediment.

Disposal cell would require long-term management. Dis-
posal cell would be constructed and maintained to mini-
mize long-term risk of contaminant releases.

Located within impacted
watershed and behind
SCDD, reducing long-term
risks to groundwater or
surface water.

Located outside of
impacted Spring Creek
watershed.

Reduction of Toxicity,
Mobility, or Volume
through Treatment

No reduction in toxicity,
mobility, or volume through
treatment.

No reduction in toxicity, mobility, or volume through
treatment.

Dredge discharge would be
treated and dewatered to
reduce volume requiring dis-
posal and mobility of metals.
Target volume of in situ sedi-
ment to be removed and treated
is 284,000 cy.

Dredge discharge would be
treated and dewatered to
reduce volume requiring
disposal and mobility of
metals. Target volume of in
situ sediment to be removed
and treated is 158,000 cy.
Approximately 126,000 cy
would remain in Pile C.

Same as 4.
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TABLE 14

Comparative Analysis Matrix
Iron Mountain Mine Record of Decision 5, Shasta County, Califomia

Component
Alternative 1

No Action

Alternative 2A
In situ Subaqueous Cap
over Full Extent of Arm

Alternative 2B
In situ Subaqueous Cap
over Piles A, B, and C

Alternative 3
Full Dredge

Alternative 4
Partial Dredge

Alternative 5
Partial Dredge with In situ

Subaqueous Sediment Cap for
PileC

Upland Dewatering/
Disposal Cell adjacent to
Spring Creek Reservoir

Upland Dewatering/
Disposal Cell adjacent to

Iron Mountain Road

Short-term
Effectiveness

Does not meet remedial
action objectives.

Minimal risk to human health during implementation.
Short-term risks to environment from resuspension and
subsequent migration of sediment during in-water work.
Risks would be mitigated using controls such as best
management practices, engineering design, and sediment
curtain barriers.

Similar to 2. Estimated as 3 to 4
years to implement.

Similar to 2. Estimated as 2
to 3 years to implement.

Similar to 2. Estimated as 3 years
to implement.

Minimal short-term risks to
community during imple-
mentation. Disturbed sea-
sonal wetlands would be
impacted, requiring mitiga-
tion measures.

Estimated as 3 years to
implement.

Estimated as 2 years to
implement.

Greater short-term risks to
community during imple-
mentation; disposal site
readily accessible. Dis-
turbed seasonal wetlands
would be impacted, requir-
ing mitigation measures.

Implementability Requires coordination with
Reclamation to maintain
existing restrictions on
SCDD and Keswick Reser-
voir operations

Technical challenges with cap placement due to unique
properties of sediment and high metals concentrations of
sediment and pore water. Requires coordination with
Reclamation to implement land use restrictions.

Technical challenges with
dredging due to unique proper-
ties of sediment, digging depths
up to 60 feet, and organic debris
and obstructions in Pile C.

Most implementable alter-
native involving active
remediation. Lower digging
depths than 3.

Lower digging depths than 3.
Technical challenges with cap
placement. Requires mobilization
of dredging and capping
equipment.

Access road would be
flooded for portions of the
year.

Might be subject to more
stringent construction
and/or long-term monitor-
ing requirements.

Cost

Capital

Annual O&M

50-year Present Value

$0

$0

$0

$11,300,000

$280,000

$17,900,000

$8,210,000

$195,000

$12,800,000

Alternatives 3A/3B

$26,000,000 / $26,300,000

$123,000 / $119,000

$28,900,0007 $29,100,000

Alternatives 4A/4B

$18,600,000 / $18,400,000

$106,0007 $102,000

$21,100,000 7 $20,800,000

Alternatives 5A/5B

$20,800,000 / $20,600,000

$160,0007 $156,000

$ 24,500,000 7 $24,200,000

See costs for specific
alternatives.

See costs for specific
alternatives.

State Acceptance Not acceptable. Not pro-
tective of the environment.

Not acceptable. Concerns regarding the durability and
maintenance of cap material.

Acceptable. Acceptable. Acceptable. Concerns expressed
regarding technical
implementability.

Acceptable. Located within
impacted watershed and
behind SCDD, reducing
long-term risks to ground-
water or surface water.

Not acceptable. Increased
risks to human health and
the environment.

Community
Acceptance

Not acceptable to most
community members. Not
protective of the
environment.

No comments were submitted regarding capping. Acceptable. Several community members and the City of Redding (Redding Municipal Utilities)
expressed concerns regarding short-term environmental impacts during dredging.

Acceptable. Not acceptable. A commu-
nity member expressed
concerns regarding poten-
tial impacts to the commu-
nity and recreational uses
of the area.
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Remedial actions in the Spring Creek Arm are expected to indirectly improve aquatic
habitat in Keswick Reservoir by limiting future mobilization of contaminated sediment
and redeposition into Keswick Reservoir.

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)
Applicable requirements are those cleanup standards, standards of control, and other sub-
stantive requirements, criteria, or limitations promulgated under federal or state environ-
mental or facility siting laws that specifically address a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at a CERCLA site. Rele-
vant and appropriate requirements are those cleanup standards, standards of control, and
other substantive requirements, criteria, or limitations promulgated under federal or state
environmental siting law that, while not "applicable" to a hazardous substance, pollutant,
contaminant, remedial action, location, or other circumstance at a CERCLA site, address
problems or situations sufficiently similar to those encountered at the CERCLA site that
their use is well suited to the particular site. Only those state standards that are identified
by a state in a timely manner and that are more stringent than federal requirements may
be applicable or relevant and appropriate. In addition to legally binding laws and regula-
tions, EPA is to consider proposed standards and non-promulgated advisories or guidance
that, while not legally binding, provide useful information regarding the performance of
the remedy. These other standards are referred to as "To Be Considered" standards or
TBCs.

Compliance with ARARs addresses whether a remedy will meet all federal and state
environmental laws and/or provide a basis for a waiver from any of these laws. These
ARARs are divided into chemical-specific, action-specific, and location-specific groups.
Compliance with the most significant chemical-, action-, and location-specific ARARs is
discussed below.

Chemical-specific Applicable or Relevant and Appropriate Requirements. None of the
remedial alternatives fully complies with chemical-specific water quality ARARs
because none of the alternatives would alone achieve National toxics Rule (NTR), Basin
Plan or CTR criteria in Spring Creek, its tributaries, or in portions of Keswick Reservoir
under all circumstances following completion of the construction of the respective reme-
dial alternative. These water bodies are impacted by remaining discharges of AMD from
the IMM Site. Continued discharges of AMD from the IMM Site are not being addressed
in this action, but are being addressed under remedial actions currently underway (e.g.,
SCRR) and will be considered under future remedial action decisions. Therefore, it would
be appropriate to invoke an interim remedy ARARs waiver to the degree that it is antici-
pated these discharges may result in exceedances of water quality ARARs in Spring
Creek and portions of Keswick Reservoir.

With respect to the CTR and Basin Plan water quality ARARs, the following analysis
assumes that the remedial alternatives analyzed herein will not affect the remaining
ongoing IMM AMD discharges. ARARs for zinc, copper and cadmium, for purposes of
the following analysis, are assumed to be waived (once construction is complete) using
the aforementioned interim action waiver. As stated above, EPA analysis subsequent to
the issuance and implementation of remedial actions selected in this ROD is expected to
address the issue of whether NTR, CTR and Basin Plan water quality ARARs can be met
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on a Site-wide basis. Also, the ARARs discussed in the following comparative analysis
are identified only for the purposes of analyzing remedial alternatives to address reme-
diation of the Spring Creek Arm sediments. Nothing in this ROD amends or alters
ARARs determinations made by EPA in prior RODs for this Site.

Under Alternative 1, no action would be taken to reduce the metal loads and suspended
solids associated with contaminated sediment discharged from the Spring Creek Arm to
the Sacramento River. A release of contaminated sediment from the Spring Creek Arm
would not meet NTR, CTR and Basin Plan water quality criteria in the Sacramento River
downstream of Keswick Dam.

Alternatives 2, 3,4, and 5 would comply with chemical-specific ARARs for the
Sacramento River, at the point of compliance during construction. These alternatives
include active remediation (i.e., sediment removal or containment) that would reduce the
metal loads and suspended solids discharged from the Spring Creek Arm to the
Sacramento River and would allow protective water quality standards for the Sacramento
River ecosystem to be met.

Location-specific Applicable or Relevant and Appropriate Requirements Alternative 1, the
No-action Alternative, would not comply with location-specific ARARs. A release of
contaminated sediment from the Spring Creek Arm would not comply with CDFG Code
Section 5650, which prohibits discharge of contaminants "deleterious to fish, plant life,
or bird life."

All alternatives involving active remediation would comply with location-specific
ARARs.

Proposed remedial actions, except no action, would increase the long-term protection of
affected species. Subaqueous capping under Alternative 2, or dredging under Alternatives
3,4, and 5, would comply with the Fish and Wildlife Conservation Act and the Fish and
Wildlife Coordination Act, which require federal agencies involved in the structural
modification of a natural stream or water body to take action to protect fish and wildlife
resources that might be affected by the selected action.

Placement of fill within jurisdictional wetlands, sediment removal, discharge of filtrate
and overflow from a dewatering/disposal cell, placement of capping material in the
Spring Creek Arm, and surface-water diversions would require compliance with the sub-
stantive requirements in Section 404 of the Clean Water Act. Onsite CERCLA actions are
exempt from obtaining permits that would otherwise be required under applicable laws
and regulation, but actions proposed under Alternatives 2, 3, 4, and 5 would meet the
substantive requirements.

The upland disposal cell proposed under Alternatives 3,4, and 5 would be constructed in
compliance with location-specific ARARs. Disturbed seasonal wetlands, as well as wil-
low and willow/cotton wood riparian habitats, have been identified in the vicinity of both
disposal locations and would be given special consideration according to ARARs. Loca-
tion-specific ARARs allow for a project to be constructed that would impact wetlands,
but would require special-status species surveys, wetlands mitigation, or other compen-
satory actions.
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Action-specific Applicable or Relevant and Appropriate Requirements. Alternative 1
includes no active remediation; therefore, no action-specific ARARs would apply. No
action-specific ARARs have been identified for the capping component of Alternative 2.
Alternatives 3,4, and 5 would comply with action-specific ARARs during dewatering
and disposal of dredged sediment.

Construction, monitoring, and maintenance of the upland disposal cell would comply
with the relevant and appropriate requirements of the State of California Water Code
§13172 and regulations promulgated thereunder (27 CCR) for a mining waste manage-
ment unit. Discharge of filtrate and overflow from the upland dewatering/disposal cell
would comply with the substantive requirements of the National Pollutant Discharge
Elimination System (NPDES) permit program. The embankment structure of the
dewatering/disposal cell would meet the criteria to be considered a Jurisdictional Dam by
the California Division of Safety of Dams. As such, substantive requirements of the Dam
Safety Act and Division 3 of the California Water Code are ARARs for the construction
of the disposal cell embankment.

Long-term Effectiveness and Permanence
Long-term effectiveness and permanence refers to the ability of a remedy to maintain
reliable protection of human health and the environment over time. This criterion
includes the consideration of residual risk that will remain onsite following remediation
and the adequacy and reliability of controls.

Each alternative, except the No-action Alternative, provides some degree of long-term
protection. Alternative 3 would provide the greatest long-term effectiveness and perma-
nence through the full removal of contaminated sediment in the Spring Creek Arm to the
extent feasible and disposal in an engineered upland disposal cell. The disposal cell
would be constructed and maintained to prevent contaminant releases to surface water or
groundwater. The disposal cell would require long-term maintenance and management in
the form of cover maintenance, collection and disposal of filtrate, monitoring, and inspec-
tions. Following dredging, it is estimated that a small percentage of residual contaminated
sediment might remain in dredged areas because of technical difficulties with complete
removal. Management of residual sediment would range from monitored natural recovery
to limited capping effort, as necessary.

Under Alternatives 2,4, and 5, all or portions of the contaminated sediment would
remain in place within the Arm. Under Alternatives 4 and 5, sediment most susceptible to
erosion would be removed. Alternative 5 would provide greater long-term protection than
Alternative 4 because engineering controls (capping) would be used to contain sediment
remaining in the Arm following dredging. Alternative 4 relies on limited institutional
controls to restrict the Keswick Reservoir operating range during rare release events that
could cause erosion of remaining sediment.

Alternative 2 relies solely on capping to prevent mobilization of sediment in the Spring
Creek Arm. No sediment would be removed under Alternative 2. The effectiveness and
permanence of Alternatives 2A and 2B is dependent entirely on the adequacy of mainte-
nance of capping components and land use restrictions to prevent dredging or construc-
tion activities that could damage the integrity of the cap.
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Alternative 2A would provide greater long-term effectiveness than Alternative 2B
because the full extent of the Spring Creek Arm would be capped. Alternative 2B
includes capping only the sediment piles. Alternative 2B is designed to minimize the
potential for large releases of contaminated sediment from the Spring Creek Arm, but
uncapped sediment, which comprises approximately 10 percent of the total volume in the
Arm, might be transported into Keswick Reservoir over time. In addition, erosion of
uncapped sediment in the Arm could undermine the edge of the cap under Alternative
2B. For this reason, Alternative 2B provides less long-term erosion protection and cap
stability than Alternative 2A.

During the Sediment FS, EPA conducted an analysis to estimate the long-term stability of
sediment contained in situ within the Spring Creek Arm following capping or partial
removal under Alternatives 2,4, and 5. Slopes of all sediment piles would be stable under
static conditions. However, the slopes of Pile C could fail under strong earthquake condi-
tions, under existing conditions, following capping, or following partial removal. To
increase the stability of Pile C under strong earthquake conditions, additional controls
may be needed, including dredging to flatten steep slopes or construction of a stone but-
tress at the base of Pile C. The stability of Pile C under strong earthquake conditions and
the need for additional controls would be further evaluated in the remedial design.

Reduction of Toxicity, Mobility, or Volume through Treatment
Reduction of toxicity, mobility, or volume through treatment refers to the anticipated per-
formance of the treatment technologies that may be included as part of a remedy. This
criterion refers to the preference for a remedy that uses treatment to reduce health haz-
ards, contaminant migration, or the quantity of contaminants at the Site.

Alternative 1, the No-action Alternative, and Alternative 2, In situ Subaqueous Capping,
do not include treatment as a component of the remedy.

Under Alternatives 3,4, and 5, contaminated sediment is removed from the Arm by
dredging, and the mobility and volume of contamination is reduced during treatment and
dewatering of dredge discharge. Dredge discharge would be treated and dewatered to
reduce the volume requiring disposal and to meet ARARs for discharge of filtrate and
overflow to Spring Creek Reservoir. Although the toxicity of dewatered solids would not
be reduced, the mobility of metals would be reduced by increased pH and resultant
metals precipitation. The disposal cell would be engineered to minimize long-term
impacts of contamination to groundwater and surface water.

A greater volume of dredge discharge is treated under Alternative 3 than under partial
dredging in Alternatives 4 and 5. Under Alternative 3, dredging activities would target
the full volume of contaminated sediment in the Spring Creek Arm, approximately
284,000 cy. Alternatives 4 and 5 include partial dredging to remove sediment most sus-
ceptible to erosion. Under Alternatives 4 and 5, the target volume of sediment to be
removed under the conceptual design is 158,000 cy, which includes removal of Pile A,
Pile B, sediment located in the channel outside of the pile boundaries, and approximately
one-third of the volume of Pile C. Approximately two-thirds of Pile C (126,000 cy of
sediment) would remain in the Spring Creek Arm following dredging as part of Alterna-
tives 4 and 5.
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Short-term Effectiveness
Short-term effectiveness addresses the period of time needed to implement the remedy
and any adverse impacts that may be posed to workers, the community, and the environ-
ment during construction and operation of the remedy until cleanup levels are achieved.

Alternatives are estimated to require 2 to 4 years to implement. Capping activities under
Alternative 2A are estimated to require 3 years to complete, and Alternative 2B would
require 2 years. Dredging activities under Alternative 3 are estimated to require 3 to 4
years to complete. Alternative 4 is estimated to require 2 to 3 years to implement. Imple-
mentation of Alternative 5, including partial dredging and capping of sediments remain-
ing in Pile C, is estimated to require 3 years to complete. The estimated times to
implement each alternative assume a 60-day working window could be arranged each
year when SCPP could be shut down. The timing and duration of in-water work would
require further evaluation and consultation with Reclamation during remedial design.

All alternatives evaluated that include active remediation and in-water work (i.e., dredg-
ing or placement of cap materials) could present short-term impacts to the environment
during implementation of the remedial action. The magnitude of short-term impacts is
expected to be similar among alternatives. Alternatives are expected to pose only mini-
mal risk to the community or workers during remedial action.

In-water work, including placement of cap materials, dredging, prop-wash of vessels, and
anchor placement can cause resuspension of sediment. The suspended sediment might be
transported outside the construction zone and settle in other areas. Resuspension of con-
taminated sediment might impact aquatic biota adjacent to the construction zone. EPA
will implement multiple controls during in-water work to mitigate risks to the environ-
ment by minimizing the disturbance and re-suspension of sediment and/or the migration
of suspended sediment. These controls would limit water quality impacts resulting from
in-water construction to short-term increases in suspended sediment in the construction
area. In-water work would primarily be limited to periods when SCPP is not operating
and no flow is being released from SCDD. This would facilitate construction, allow
easier anchoring and movement of equipment, and limit migration of suspended sedi-
ment. Other methods to limit suspension and migration of contaminated sediment might
include best management practices, engineering design, and sediment curtain barriers.
Monitoring would be performed during remedial action to determine effectiveness of
resuspension management and to allow early detection of potential problems.

Alternatives involving capping have additional concerns regarding potential short-term
impacts to the environment. Capping material would need to be applied slowly and uni-
formly to avoid problems with bearing capacity or slope failures of the sediment piles.
Uncontrolled release of a large amount of material or the buildup of a localized mound of
cap material could result in a bearing capacity failure. If this occurs, cap material could
penetrate into the contaminated deposit and could cause sediment to resuspend and dis-
perse into the water column. Consolidation of underlying sediment during placement of
cap material could result in a release of pore water and associated metals. Calculations
indicate consolidation-driven advective flux of pore water during placement of cap
materials would not result in a significant increase in metals concentrations in Keswick
Reservoir.
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Construction and operation of the dewatering/disposal cell under Alternatives 3,4, and 5
would require additional considerations of potential impacts to the community and to the
environment. It is assumed no intermediate cover would be placed over the disposal cell
between dredging seasons under Alternatives 3,4, and 5. Therefore, access restrictions
and physical barriers around the disposal cell location would be important to reduce risks
of exposure to the community and ecological receptors. Disturbed seasonal wetlands, as
well as willow and willow/cottonwood riparian habitats, have been identified in the
vicinity of both disposal locations evaluated under Alternatives 3,4, and 5. Wetland
impacts would occur as a result of disposal site construction at either location, and
mitigation would be required.

Because no remedial action would be taken under Alternative 1, no additional short-term
risks to the community or to workers would occur as a result of implementing the alter-
native. Similarly, no environmental impact from construction activities would occur.
However, RAOs would not be met.

Implementability
Implementability addresses the technical and administrative feasibility of a remedy from
design through construction and operation. Factors such as availability of services and
materials, administrative feasibility, and coordination with other governmental entities
are considered.

Technical Feasibility. The No-action Alternative, Alternative 1, requires no additional
effort and has no technical feasibility issues. Implementation of any alternative evaluated
that involves active remediation would present technical challenges, primarily resulting
from the unique characteristics of fine-grained sediment and collodial HMO precipitates
in the Spring Creek Arm. However, all alternatives evaluated are considered technically
implementable. Of the alternatives that include active remediation, Alternative 4 would
present the smallest number of technical challenges to implementation, and Alternatives 2
and 3 would be the most difficult alternatives to implement.

Placement of cap materials under Alternatives 2 and 5 would be technically difficult
because of the fine-grained size and high moisture content of the sediment in the Spring
Creek Arm and high metals concentrations of the sediment and pore water. Cap material
would need to be applied slowly and uniformly to avoid problems with bearing capacity
or slope failures of the sediment piles. The fine grained nature and high moisture content
of the sediments make it likely that capping efforts would result in the mobilization of
some quantity of fine grained sediments into downstream areas, reducing the overall
effectiveness of this approach. Cap placement would present fewer technical challenges
under Alternative 5 than Alternative 2 because the cap would be placed over a smaller
area, the deeper sediments are more dense and compacted, and riprap would not be
needed for erosion control.

Several engineering challenges would affect implementability of dredging and treatment
and dewatering of dredge discharge under Alternatives 3,4, and 5 because of the sedi-
ment and site characteristics. Submerged trees and vegetation are located in shallow areas
(i.e., at depths less than 20 feet) along the eastern shore of Pile C (see Figure 4). Some of
the trees remain upright, while others have fallen. The trees and vegetation are likely to
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affect dredging operations by limiting movement of the barge or dredging equipment.
Methods for dealing with the obstructions will be investigated during the remedial design
and may include using a mechanical clamshell dredge around the obstructions or remov-
ing trees and vegetation before dredging begins. During the remedial design, it may also
be determined that a portion of the contaminated sediment in this area is infeasible to
remove.

The sediment in the Spring Creek Arm has relatively low solids content; therefore,
dredged material would consist of a low percent solids, requiring handling of large vol-
umes of dredge discharge. Sediment from the top of the sediment piles has different
characteristics than sediment from the bottom of the piles, resulting in different solids
concentrations and treatment requirements for dredge discharge. Uncertainties exist
regarding scale-up of information obtained from the treatability jar and column testing for
application to full-scale dewatering of dredge discharge. These uncertainties would need
to be further evaluated during the remedial design phase of a dredging remedial action.
Dredging would be conducted in a phased approach with lower dredging rates the first
year to allow refinement of dredging and dewatering processes and resolve remaining
questions.

Partial dredging under Alternatives 4 and 5 would have fewer technical challenges than
full removal under Alternative 3 because the dredging depth would be shallower and the
abandoned railway trestle would provide less of an obstacle to partial removal of Pile C.
Under full removal in Alternative 3, sediment in Pile C would be difficult to dredge
because the depth of water and thickness of sediment would require dredging of sediment
approximately 60 feet below the waterline. Removal efficiencies would be substantially
reduced at these depths and might require modifications to a dredge. The deeper sediment
in Pile C is located at the mouth of the Spring Creek Arm, which creates increased tech-
nical challenges regarding management of suspended sediment during dredging activities.
Additionally, the presence of the abandoned railway trestle would complicate dredging
operations in the vicinity of the trestle. Because only one-third of Pile C would be
removed, the partial dredging operations under Alternatives 4 and 5 would be impacted
significantly less than the full dredging operations under Alternative 3.

Administrative Feasibility. Alternative 1 includes continuation of existing restrictions on
SCDD operations and Keswick Reservoir operating levels, which are feasible because
those restrictions are required by the 1980 MOU, the 1993 Biological Opinion and Rec-
lamation's Operational Criteria and Plan (OCAP).

All the alternatives that involve active remediation would require only minimal or no
restrictions on Keswick Reservoir operating levels once the remedy is implemented, and
would therefore present fewer administrative challenges than the no-action alternative.

Alternative 4 includes new limited long-term restrictions on Keswick Reservoir opera-
tions to prevent mobilization of sediment remaining in Pile C. These restrictions would
maintain reservoir elevations above 578 feet msl (the low end of current operations) dur-
ing rare flood events when the combined discharge from SCPP and SCDD approaches
historical maximum releases. Restrictions implemented under Alternative 4 would not be
as stringent as existing restrictions and would occur only infrequently. As such, it is
believed that implementation of these restrictions will be feasible through renegotiation
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of the 1980 MOU or by means of a separate agreement. After the completion of in-water
work, no restrictions would be required on Keswick Reservoir operating elevations or the
maximum SCPP discharge rates under Alternatives 2,3, or 5. All alternatives include
restrictions on the release schedule and criteria for the discharge of water from SCDD to
the Spring Creek Arm to meet water quality criteria in the Sacramento River downstream
of Keswick Dam. They also include requirements for low-flow releases from SCPP
during SCDD releases to flush Spring Creek Reservoir water through the Spring Creek
Arm. Alternatives 2 and 5, which include placement of a large in situ subaqueous cap,
require coordination with Reclamation for implementation of land use restrictions to pre-
vent dredging or construction activities within the Arm that would compromise the integ-
rity of the subaqueous cap.

For ease of implementation and to reduce the short-term impacts from sediment resus-
pension, placement of cap materials and dredging would primarily be restricted to periods
when the SCPP could be shut down. Shutdown of SCPP would prevent Reclamation from
generating power during this period; however, it is expected that there would be minimal
loss in overall power generation, as no excess water would be discharged and power gen-
eration would only be deferred. Shutdown of SCPP would require scheduling and coordi-
nation with Reclamation. All the alternatives involving active remediation assume a 60-
day shutdown period per year would be arranged. The timing and duration of in-water
work would require further evaluation and consultation with Reclamation during reme-
dial design.

Cost
The estimated cost"of each alternative encompasses all engineering, construction, and
O&M costs incurred over the life of the project. According to CERCLA guidance, cost
estimates for remedial alternatives were developed with an expected accuracy range of
-30 to +50 percent.

The costs of remedial alternatives were compared using the estimated present value of the
alternative. The net present value allows costs for remedial alternatives to be compared by
discounting all costs to the year that the alternative is implemented. In the Guide to
Developing and Documenting Cost Estimates During the Feasibility Study (EPA, 2000),
EPA suggests that the period of analysis for present value analysis should be equivalent
to the project duration, to provide a complete life cycle cost estimate of the remedial
alternative. Most of the remedial alternatives developed for IMM sediment require long-
term O&M activities, including surface and/or groundwater monitoring; restrictions on
access, use, or power plant operations; and maintenance of constructed caps and covers.
Therefore, 50 years was chosen as the period of analysis, rather than the standard
assumption of 30 years.

For all alternatives, the net present value was calculated using the real discount rate found
in Appendix C of Office of Management and Budget Circular A-94 (Office of Manage-
ment and Budget, 2004). In that guidance document, the real discount rate based on the
economic assumptions from the 2005 budget for programs with durations of 30 years or
longer is 3.5 percent. A summary of the capital cost, annual O&M cost, and 50-year pres-
ent value for each alternative is shown in Table 15.
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TABLE 15
Cost Summary of Remedial Alternatives
Iron Mountain Mine Record of Decision 5, Shasta County, California

Alternative

1 - No Action

2 - In situ Subaqueous Cap

2A - Cap Full Extent of Spring Creek Arm

2B - Cap Sediment Piles A, B, and C

3 - Full Dredge with Disposal in Upland Dewatering/
Disposal Cell

3A - Disposal Cell Adjacent to Spring Creek
Reservoir

3B - Disposal Cell Adjacent to Iron Mountain Road

4 - Partial Dredge with Disposal in Upland
Dewatering/Disposal Cell

4A - Disposal Cell Adjacent to Spring Creek
Reservoir

4B - Disposal Cell Adjacent to Iron Mountain Road

5 - Partial Dredge with In situ Subaqueous Sediment Cap
for Pile C

5A - Disposal Cell Adjacent to Spring Creek
Reservoir

5B - Djsposal Cell Adjacent to Iron Mountain Road

Capital
Cost ($)

0

11,300,000

8,210,000

26,000,000

26,300,000

18,600,000

18,400,000

20,800,000

20,600,000

Annual
O&M Cost

($)

0

280,000

195,000

123,000

119,000

106,000

102,000

160,000

156,000

50-Year
Present
Value ($)

0

17,900,000

12,800,000

28,900,000

29,100,000

21,100,000

20,800,000

24,500,000

24,200,000

Notes:

Detailed cost estimates and cost estimate assumptions are presented in Appendix B and Appendix C of
the Sediment FS (EPA, 2004).

Fifty-year present value was calculated using a discount rate of 3.5 percent (Office of Management and
Budget, 2004).

The No-action Alternative would require no new capital or operating costs, because no
change would be made to existing conditions. Of the alternatives involving active reme-
diation, Alternatives 3A and 3B would be the most expensive remedial alternatives. The
most expensive costs incurred during implementation of Alternative 3 would be costs of
hydraulic dredging and construction of the dewatering/disposal cell. Alternatives 4 and 5
would be less expensive than Alternative 3 because they include partial rather than full
dredging of contaminated sediment in the Spring Creek Arm. Alternative 5 includes
placement of an in situ subaqueous cap over sediment remaining in Pile C, which
increases the burdened construction costs by $2.2 million and increases the net present
value by $3.4 million in comparison to Alternative 4.

In general, construction costs associated with capping under Alternative 2 would be less
expensive than costs of sediment removal and disposal; however, annual maintenance
costs would be more expensive. The net present value of Alternative 2B, which includes
capping of the sediment piles only, is the least expensive remedial alternative evaluated,
with a net present value of approximately half the cost of alternatives involving sediment
removal.
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State Acceptance
State acceptance refers to the State's position and key concerns related to the preferred
alternative and other alternatives.

The State has expressed its support for the preferred alternative presented in the Proposed
Plan, Alternative 4, Partial Dredge with Disposal in Upland Dewatering/Disposal Cell.
Letters expressing concurrence with the preferred alternative were submitted by DTSC
and CDFG during the public comment period. These letters are included in Appendix A
of this ROD. RWQCB, CDFG, Reclamation, and DTSC verbally expressed their support
for the preferred alternative during the presentation made at the 2004 Proposed Plan pub-
lic meeting on August 25,2004. The Administrative Record includes a transcript of the
public meeting.

Prior to the release of the Proposed Plan, the State raised concerns about the need for
adequate sediment containment safeguards (i.e., resuspension management) during sedi-
ment removal operations. In response to these concerns, EPA will implement several spe-
cific measures to ensure close coordination with State agencies during remedial design
and construction, and to assure that contaminated sediments will be contained during
dredging operations. These measures include collection of additional data on sediment
engineering properties during remedial design, developing and implementing a monitor-
ing program to provide early detection of potential problems, and implementing a phased
dredging approach. Given these measures, and in conjunction with compliance with
ARARs for dredging operations, the State has stated that the preferred alternative should
not significantly impact water quality.

The State does not "believe that Alternative 1, the no-action alternative, provides adequate
protection of the environment. In the September 3,2004, letter to Rick Sugarek/EPA,
Donald Koch/CDFG stated "we [CDFG] believe the no-action alternative constitutes sig-
nificant risk to the environment and that the proposed project needs to be completed."
This letter is included in Appendix A of this ROD.

On page three of the CDFG May 14,2004, letter to EPA, Mr. Koch expressed concerns
with Alternative 2, In Situ Subaqueous Capping. The letter presented concerns regarding
the durability and maintenance of the cap material, and concerns that absent monitoring
and maintenance of the cap, the sediment might be subject to erosion or resuspension.
The same letter expressed concerns regarding technical challenges with implementation
of Alternative 5, specifically with the construction of the partial cap over sediment
remaining in Pile C. This letter was submitted prior to the public comment period during
the development of the remedial alternatives, and is included in the Administrative Rec-
ord at EPA Records Center in San Francisco, California.

Community Acceptance
This criterion refers to the community's stated preferences through oral and written
comments on EPA's Proposed Plan regarding which components of the alternatives
interested persons in the community support, have reservations about, or oppose.

The public meeting held in connection with the August 2004 Proposed Plan was attended
by approximately 40 people. EPA presented its preferred alternative, Alternative 4,
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Partial Dredge with Disposal in Upland Dewatering/Disposal Cell. During the public
meeting, the majority of interested persons expressed their support for the preferred
alternative presented in the Proposed Plan. One community member stated that the pre-
ferred alternative was cost-effective and would support improvements being made to
Winter-run Chinook salmon habitat in the Sacramento River.

However, several community members expressed concerns regarding dredging and onsite
disposal. These include:

• Potential impacts to adjacent land value
• Potential for release of toxic sediments and impacts to water quality during dredging
• Long-term monitoring requirements for the disposal cell

The City of Redding, Redding Municipal Utilities, expressed similar concerns regarding
potential impacts to water quality in the Sacramento River during dredging operations
and possible effects on the City of Redding's domestic water supply and wastewater
treatment plant discharges. EPA believes that these concerns can be properly addressed,
and has provided detailed responses to these concerns in the responsiveness summary,
Part 3 of this ROD.

As discussed under the short-term effectiveness criterion, EPA will implement multiple
controls during in-water work to mitigate risks to the environment by minimizing the
disturbance and resuspension of sediment and/or the migration of suspended sediment.
In-water work will primarily be limited to periods when SCPP is not operating and no
flow is being released from SCDD. This will facilitate construction, allow easier anchor-
ing and movement of equipment, and limit migration of suspended sediment. Dredging
will be implemented in a conservative, phased approach that allows lower production
rates during the first year. Other methods to limit suspension and migration of contami-
nated sediment might include best management practices, engineering design, and sedi-
ment curtain barriers. Monitoring will be performed during remedial action to determine
effectiveness of resuspension management and provide early warning of potential prob-
lems. Using these controls, EPA believes the preferred alternative will be implemented
safely, effectively, and in compliance with ARARs.

A few community members proposed additional alternatives that they felt would be more
protective than the preferred alternative. These alternatives involve technologies that
were screened out in the Sediment FS based on technical implementability, effectiveness,
and/or cost. EPA determined that alternatives proposed by community members would be
technically challenging and very costly compared to the alternatives developed and
evaluated in the Sediment FS.

2.10.2 Comparative Analysis of Potential Disposal Locations in
Alternatives 3A, 3B, 4A, 4B, 5A, and 5B

This section presents a comparative analysis of the two disposal locations evaluated
under Alternatives 3,4, and 5. Alternatives 3 A, 4A, and 5A evaluate conveyance and
disposal of dredged material in an upland disposal cell adjacent to Spring Creek Reser-
voir. Alternatives 3B, 4B, and 5B include conveyance and disposal in a cell adjacent to
Iron Mountain Road.
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Overall Protection of Human Health and the Environment
Overall protection of human health and the environment would be similar between the
two disposal locations. The disposal cell would be constructed and maintained to mini-
mize long-term potential of contaminant releases to surface water or groundwater and
would require long-term maintenance and management in the form of cover maintenance,
collection and disposal of filtrate, monitoring, inspections, and institutional controls.

Compliance with Applicable or Relevant and Appropriate Requirements

CERCLA §121(e), 42 USC §9621(e), states that no federal, state, or local permits are
required for remedial actions conducted entirely onsite. Onsite refers to the area! extent of
contamination and all suitable areas in proximity to the contamination necessary for
implementation of the response action (EPA, 1988). Both potential disposal sites are
onsite in accordance with this definition. Therefore, neither permits nor a permit equiva-
lency process would be required, but project elements must meet any ARAR substantive
requirements.

Construction and maintenance of the disposal cell at either location would comply with
location- and action-specific ARARs. Construction, monitoring, and maintenance of the
upland disposal cell would comply with the appropriate and relevant substantive provi-
sions of State of California Water Code §13172 and regulations promulgated thereunder
(27 CCR) for a mining waste management unit. The embankment structure of the
dewatering/disposal cell would meet criteria to be considered a Jurisdictional Dam by the
California Division of Safety of Dams, and as such, would comply with substantive
requirements of the Dam Safety Act and Division 3 of the California Water Code.
Location- and action-specific ARARs require compliance with the substantive require-
ments in Section 404 of the Clean Water Act for placement of fill within Jurisdictional
wetlands, sediment removal, discharge of filtrate and overflow from a dewatering/
disposal cell, and surface water diversions. Discharge of filtrate and overflow from the
dewatering/disposal cell would also comply with substantive requirements of the NPDES
permit program.

Long-term Effectiveness and Permanence

The disposal cell would be constructed and maintained to prevent contaminant releases to
surface water or groundwater. The disposal cell would require long-term maintenance
and management in the form of cover maintenance, collection and disposal of filtrate,
monitoring, and inspections.

The Spring Creek Reservoir site is located within the impacted Spring Creek watershed
behind SCDD. This disposal location has reduced risks of contaminant migration in the
unlikely event of a contaminant release from the onsite disposal cell. A contaminant
release would flow into the Spring Creek Reservoir and would be contained and managed
by current Reclamation operations. In contrast, the Iron Mountain Road location is
located in an environmentally sensitive area outside of the impacted Spring Creek water-
shed, and would be subject to more stringent construction and/or long-term monitoring
requirements.
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Reduction of Toxicity, Mobility, or Volume through Treatment
Dewatering and disposal of dredge discharge in either disposal location would provide a
similar reduction of mobility and volume of contamination.

Short-term Effectiveness
Short-term risks to the community during remedial action would be greater for disposal
in a cell adjacent to Iron Mountain Road than disposal in a cell adjacent to Spring Creek
Reservoir. The Iron Mountain Road disposal site would be located adjacent to areas that
are easily and regularly accessed by the public. Restrictions to limit trespassing, including
fencing or other controls, would be much more difficult to enforce for this location. Pub-
lic access to the Spring Creek Reservoir site could be more easily restricted during
implementation of the remedial action. The proposed site is remote and less accessible.
This proposed site is within an area that is currently fenced, has signs posted and that is
patrolled by Reclamation security.

Disturbed seasonal wetlands, as well as willow and willow/cottonwood riparian habitats,
have been identified in the vicinity of both disposal locations. Wetland impacts would
occur as a result of disposal site construction at either site, and mitigation would be
required. Biological resource information presented in the Sediment FS indicates con-
struction of the Spring Creek Reservoir disposal cell would result in fewer significant
impacts to biological resources than the Iron Mountain Road disposal site. The Iron
Mountain Road site supports a sensitive vegetation type (vernal pools). The species com-
position at the Iron Mountain Road site is more diverse in all habitats, the hydrologic
function appears to be relatively intact, and the vegetation cover is generally more dense.

Based on the density and composition of site vegetation, the Iron Mountain Road site
would be expected to support a more diverse assemblage of wildlife species. The habitat
value of wetlands at the Iron Mountain Road site is therefore ranked higher than those at
the Spring Creek Reservoir site. As a result, the Spring Creek Reservoir disposal site is
considered the biologically preferred alternative for disposal of dredged sediment under
Alternatives 3,4, and 5.

Both proposed disposal sites have undergone substantial disturbance, and the likelihood
of special-status species occurrence is low. However, surveys should be conducted for
special-status plant and wildlife species during the remedial design phase to confirm their
presence and/or absence.

Implementability
Technical Feasibility. Construction of an upland dewatering/disposal cell at either location
would be readily implementable. The following discussion highlights specific technical
issues related to the construction, access, and conveyance for the disposal cell at both
locations.

The Iron Mountain Road disposal site requires more earthwork and ground preparation
than the Spring Creek Reservoir disposal site. Current conceptual design of the Iron
Mountain Road disposal cell includes construction of a center berm that allows Iron
Mountain Road to continue on its existing alignment through the center of the disposal
cell. Construction of a dewatering/disposal cell at the Iron Mountain Road location would
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require traffic control, including rerouting of Iron Mountain Road during construction.
The Iron Mountain Road disposal location would cover two of three existing informal
shooting ranges. Lead-contamination in the surface soils would need to be addressed
during design and construction of the disposal cell at the Iron Mountain Road location.

Access would be much more limited for the Spring Creek Reservoir site than the Iron
Mountain Road site. Seasonal access would be available adjacent to the Spring Creek
Reservoir. The former access road would need to be rebuilt, and low areas would need to
be filled. Access for construction equipment would need to be obtained on the existing
road over SCDD. The access road to the Spring Creek Reservoir location could be under
water during portions of the year between mid-December through late May. During peri-
ods when the access road is flooded, boat and barge access to the disposal site would be
required for monitoring and any unanticipated maintenance, and a boat ramp would need
to be constructed. Significant long-term maintenance of the access road would be
required due to flooding and potential washout. In contrast, year-round road access would
be readily available to the disposal site adjacent to Iron Mountain Road.

Dredge discharge would need to be pumped a greater distance, with a greater change in
elevation, to the Spring Creek Reservoir disposal site than to the Iron Mountain Road
disposal site. However, return water could be gravity-fed from the Spring Creek Reser-
voir disposal location over a shorter distance than that required for the Iron Mountain
Road location. For the Iron Mountain Road disposal location, a return-water pump station
and pipeline would be needed to convey return water from the disposal cell to Spring
Creek Reservoir. Pipeline routing and placement would be more difficult for the Iron
Mountain Road disposal location and would need to be incorporated into the new and
existing design of the road and adjacent drainage ditches. The return-water pump station
at the Iron Mountain Road disposal location and the return-water pipeline from either
disposal location would require long-term maintenance and operation to convey any
filtrate that is generated over time.

Administrative Feasibility. Construction and operation of a dewatering/disposal cell at the
Spring Creek Reservoir location would be readily implemented from an administrative
perspective. Some administrative challenges would exist for construction of an upland
disposal cell along Iron Mountain Road.

Both potential disposal locations are on the IMM CERCLA site, and neither permits nor a
permit equivalency process would be required, but project elements must meet the ARAR
substantive requirements.

Disturbed seasonal wetlands, as well as willow and willow/cottonwood riparian habitats,
have been identified in the vicinity of both disposal locations and might require special-
status species surveys, wetlands mitigation, or other compensatory actions according to
location-specific ARARs. Mitigation options could include the creation of wetland miti-
gation in an approved offsite location, or the purchase of mitigation credits. The potential
for onsite mitigation is limited, but would be investigated further during remedial design.
The Iron Mountain Road disposal site supports a sensitive vegetation type (vernal pools)
that could impact mitigation requirements and ratios.
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Cost
Overall, the costs associated with dewatering and disposal of dredge discharge are similar
for both disposal locations evaluated. The preliminary cost estimate indicates the bur-
dened construction costs are within $250,000, and the 50-year present value is within
$300,000 for the two disposal locations. The difference in costs is well within the range
of error of the cost estimates.

State Acceptance

The State has expressed its support for the disposal cell location adjacent to Spring Creek
Reservoir. The State prefers this location because it is in a watershed that has already
been impacted by mining operations and public access could be more easily restricted.
For these reasons, the State believes the disposal cell location adjacent to Spring Creek
Reservoir presents lower risks to human health and the environment than the location
adjacent to Iron Mountain Road. •

Specifically, in the June 28,2004, letter to Rick Sugarek/EPA re Comments on CH2M
HILL's Agency Review Draft for the Iron Mountain Mine Sediment Feasibility Study for
the Iron Mountain Mine Superfund Site, Redding, California, Don Mandel/DTSC stated
the following:

DTSC believes that if a remedy involving disposal is chosen the disposal cell
should be located in the area behind Spring Creek Debris Dam. DTSC thinks the
location for a disposal cell behind Spring Creek Debris Dam is superior to a
location along Iron Mountain Road based on environmental data, security, long
term-effectiveness, future operation and maintenance (O&M) costs and
implementability.

Similarly, on page three of the May 14, 2004, letter to Rick Sugarek/EPA, Donald
Koch/CDFG stated the following:

We prefer the disposal cell located in the Spring Creek watershed. This location
poses fewer consequences to resources due to the degraded nature of the water-
shed from previous mine operations. It will also be easier to protect the public
from wastes in the disposal cell when compared to the Iron Mountain Road
location.

Finally, in the June 2,2004 letter to Rick Sugarek/EPA re Agency Review Draft, Iron
Mountain Mine Sediment Feasibility Study, Redding California, Phil Woodward/
RWQCB stated the following:

The disposal of contaminated sediment behind SCDD keeps the material within
the Spring Creek Drainage and behind SCDD where severe water quality impacts
already exist. In the unlikely event of a discharge of wastes from the facility, the
potential for impacting downstream waters is significantly reduced.

These letters were submitted during the development of remedial alternatives prior to the
public comment period, and are included in the Administrative Record at EPA Records
Center in San Francisco, California.
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Community Acceptance
During the public meeting, the community expressed its support for the disposal location
adjacent to Spring Creek Reservoir. One community member expressed concerns regard-
ing the potential disposal location along Iron Mountain Road. These concerns include
potential impacts to residents in the Flat Creek watershed area and impacts to recreational
uses of the area.

2.11 Principal Threat Waste
AMD generated at the IMM Site is considered to be a principal threat waste because it is
highly toxic and presents significant risk to human health and the environment should
exposure occur. Completed and ongoing remedial actions to control the sources of AMD
through collection and treatment at the IMM treatment plant have significantly reduced
the acidity and metals content in surface water from IMM. However, EPA has not sel-
ected a remedy that treats the source in a manner that prevents the formation of AMD
because EPA is not currently aware of such an approach that could be effectively imple-
mented at IMM. EPA encourages the continued development and evaluation of alterna-
tives that may partially satisfy the preference for treatment as a principal element, and
this issue will be addressed in the final decision document for the Site.

The contaminated sediment within the Spring Creek Arm is not considered to constitute a
principal threat waste because the contaminated sediment can be contained in a reliable
manner through the implementation of the selected remedy. The selected remedy uses ex
situ physical and chemical treatment of dredge discharge as a significant portion of the
remedy.

EPA has determined that the selected interim remedy represents the maximum extent to
which permanent solutions and treatment technologies can be utilized in a practicable
manner for the contaminated sediment in the Spring Creek Arm of Keswick Reservoir.
EPA has determined the selected remedy represents the best balance of trade-offs in
terms of the five balancing criteria, while also considering the statutory preference for
treatment as a principal element, bias against offsite treatment and disposal, and consid-
ering State and community acceptance.

2.12 Selected Remedy
The EPA has selected Alternative 4A - Partial Dredge with Disposal in Upland
Dewatering/Disposal Cell as described in the June 2004 Sediment FS (EPA, 2004). The
major components of the selected remedy include:

• Removal of contaminated sediment to an elevation that minimizes contaminated
sediment loss during most operational scenarios of SCPP, SCDD, and Keswick
Reservoir

• Operational controls to restrict Keswick Reservoir operating levels during releases
from SCPP and SCDD that could scour sediment remaining at greater depths in
PileC
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• Continued restrictions on the release schedule and criteria for the discharge of water
from SCDD to the Spring Creek Arm

• Limited management of residual sediment in Pile A, Pile B, or the main channel of
the Spring Creek Arm that is technically infeasible to dredge and is susceptible to
erosion; implemented as needed, and ranging from monitored natural recovery to
capping

• Short-term monitoring and resuspension management during implementation of the
remedial action

• Conveyance of dredge discharge from the Spring Creek Arm to the dewatering/
disposal cell

• Ex situ physical and chemical treatment of dredge discharge to separate solids and
liquids for disposal and achieve ARARs for discharge of filtrate and overflow

• Disposal of dewatered solids in an engineered upland disposal cell located adjacent to
Spring Creek Reservoir

• Conveyance and discharge of return water from the disposal cell to Spring Creek
Reservoir

• Long-term monitoring, disposal cell maintenance and institutional controls

2.12.1 Summary of Rationale for Selected Remedy
The selected remedy protects the environment from the exposure pathways that are being
addressed in this interim action and achieves RAOs. The selected remedy removes con-
taminated sediment that would be susceptible to erosion under all operational scenarios of
SCPP, SCDD, and Keswick Reservoir except under storm event and operational condi-
tions that are extremely rare and very unlikely to occur. Partial dredging and disposal of
dredge discharge in an engineered upland disposal cell will minimize the potential for
mobilization of sediment from the Spring Creek Arm except under rare and unlikely
conditions when the combined discharge from SCPP and SCDD approaches historical
maximum releases and Keswick Reservoir is below an elevation of 578 feet msl. Opera-
tional restrictions for the SCPP, SCDD and Keswick Reservoir will be implemented to
mitigate this risk scenario during rare discharge events.

The selected remedy minimizes the amount of sediment that requires dredging, dewater-
ing, and disposal and is more technically feasible than other alternatives evaluated.
Although full removal of sediment under Alternative 3 or partial removal and capping of
sediment under Alternative 5 would provide a small increment of additional protection,
these alternatives are more expensive and less implementable than the selected remedy,
and the additional actions are not necessary to achieve RAOs.

The selected disposal cell location adjacent to Spring Creek Reservoir will be more pro-
tective of human health and the environment than the potential disposal cell location
adjacent to Iron Mountain Road. The selected disposal location is within the impacted
Spring Creek watershed behind SCDD. Therefore, this disposal location will have
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reduced long-term risks of contaminant migration in the unlikely event of a contaminant
release from the engineered disposal cell. Public access to the selected disposal location
will be restricted during remedial action, reducing short-term risks to human health. Con-
struction of a disposal cell at either location is technically feasible and the estimated con-
struction and maintenance costs are similar.

2.12.2 Description of Selected Remedy
The engineering components of the selected remedy are shown on Figure 7. The compo-
nents of the selected remedy are discussed below. The selected remedy may change
somewhat from what is described in this ROD as a result of the remedial design and con-
struction processes. Changes to the remedy described in this ROD may be documented
using a technical memorandum in the Administrative Record, an Explanation of Signifi-
cant Differences, or a ROD Amendment, depending on the scope, performance, and costs
associated with the modification.

Sediment Removal - Dredging

Sediment will be removed by dredging to an elevation determined to meet RAOs by
minimizing contaminated sediment loss under most operational scenarios of SCPP,
SCDD, and Keswick Reservoir. The Sediment FS conceptual design estimates that
removal of sediment in the Spring Creek Arm to 560 feet msl will minimize erosion of
sediment under the following condition:

• Combined release from SCDD and SCPP below 6,600 cfs and Keswick Reservoir
elevation above 574 feet msl. Combined release of 6,600 cfs is equivalent to the
upper end of SCPP capacity (4,900 cfs) plus the historical maximum discharge from
SCDD (1,700 cfs).

Dredging of contaminated sediment to 560 feet msl is estimated to remove approximately
55 percent of the volume of contaminated sediment in the Spring Creek Arm
(158,000 cy). Dredging to an elevation of 560 feet msl will remove Pile A, Pile B,
sediment in the main channel of the Arm, and approximately one-third of Pile C. Approx-
imately 126,000 cy of fine-grained sediment will remain in Pile C following dredging to
an elevation of 560 feet msl. The removal elevation will be further evaluated during the
remedial design.

Dredging will primarily occur when SCPP is not operating and no flow is being released
from SCDD. Dredging when SCPP is not operating will allow easier anchoring and
movement of the dredge and limit transport of suspended sediment during in-water work.
The timing and duration when in-water work can occur without discharge from SCPP or
SCDD will require further evaluation and consultation with Reclamation during remedial
design.

Dredging in the Spring Creek Arm will be performed using a phased approach: Phase I
(during the first year) and Phase U (performed the following years). The phased approach
will allow determination of settling and dewatering characteristics of dredged material,
production efficiencies, an evaluation of the environmental constraints, and implement-
ability while dredging at lower rates during Phase I.
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Information obtained during Phase I will assist in planning for Phase JJ. Performance of
additional sampling and geotechnical testing during the design will assist in planning the
phased approach. A pilot-scale dredging and dewatering study could be performed, if
necessary, in conjunction with the phased dredging.

Operational and Institutional Controls
Continued use of existing operational/institutional controls and new operational or insti-
tutional controls will be implemented to meet the following performance goals:

1. Current operational controls pursuant to the Operations Criteria and Plan (OCAP) that
require Reclamation to restrict Keswick Reservoir elevations during release events
from SCPP and SCDD to minimize the potential for erosion of sediment in the Spring
Creek Arm will be revised. Operational restrictions would be removed except for
periods during rare storm events where continued operational restrictions are neces-
sary to assure that remaining sediments do not erode into the environment.

2. Current OCAP operational controls will be continued that require Reclamation to
operate SCDD releases to comply with water quality ARARs in the Sacramento River
downstream of Keswick Dam, and to continue low-flow releases from SCPP as nec-
essary to flush Spring Creek Reservoir water through the Spring Creek Arm.

3. A new institutional control will be required to restrict access to, and future use of, the
portion of federal lands that will be used for the onsite disposal cell location in order
to prevent potential human exposure to contaminants. The institutional control will
restrict land use at and in the immediate vicinity of the disposal cell by prohibiting
residential use (and related uses) and by prohibiting intrusive activities that could
damage the integrity of the cell.

Evaluations conducted by EPA as part of the Sediment FS indicate limited restrictions to
maintain Keswick Reservoir pool elevation above 578 feet msl, when the combined dis-
charge from SCPP and SCDD approaches or exceeds 6,600 cfs, will prevent erosion of
contaminated sediment remaining after dredging. However, the actual restrictions will be
further defined following completion of the dredging operations. Once the final sediment
contours are known for sediment that will remain in place, detailed engineering analyses
can be performed to determine the actual restriction that would be necessary.

The operational controls selected by this ROD and discussed above may be implemented
through re-negotiation of the 1980 MOU (and related documents), or by means of a sepa-
rate agreement between EPA, Reclamation and the State of California.

Limited Residual Management
Following dredging, a small percentage of sediment may remain in Pile A, Pile B, or the
main channel of the Spring Creek Arm because it is infeasible to remove for reasons such
as underwater obstructions. Residual sediment in Pile A, Pile B, or the main channel of
Spring Creek Arm that is infeasible to dredge and is potentially eroded under the restric-
ted operational scenarios described above will be managed to prevent scouring. Residual
management options allowed by the ROD will range from monitored natural recovery to
limited capping efforts. The extent of residual management will be determined in the
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remedial design and following dredging. The extent of residual management required will
be determined using methods such as bathymetric and geophysical surveys and detailed
hydraulic modeling. The Sediment FS conceptual design estimates that 10 percent
(1.5 acres) of the dredging footprint around Piles A and B may require a subaqueous cap
to manage residual sediment. Residual management does not include management of
sediment remaining in Pile C below the dredge elevation. This sediment will be managed
using limited operational restrictions, as described above.

Short-term Monitoring and Resuspension Management during In-water Work
During implementation of the selected remedy, surface water will be monitored within
and downstream of the Spring Creek Arm, and the discharge from the disposal cell will
be monitored. Water quality monitoring criteria in Keswick Reservoir will be selected to
demonstrate compliance with water quality ARARs at the point of compliance during
implementation of the selected remedy. The monitoring program will be designed to pro-
vide early warning of potential problems. Water generated during dewatering of dredged
sediment will comply with the substantive requirements of the NPDES permit program.

Resuspension management will include the use of multiple controls to minimize the
resuspension of sediment and/or the migration or resuspended sediment. Resuspension
management will be employed to meet water quality ARARs (most notably the turbidity
standards in the RWQCB Basin Plan during dredging operations). Controls for resuspen-
sion management will be further defined in the remedial design stage and may include:

• Best Management Practices (BMPs) to minimize resuspension. BMPs used during
dredging may include keeping the intake head of the dredge below the surface of the
sediment being removed at all possible times; minimizing reverse purging of intake
lines; and keeping intake lines at a depth to minimize erosion and resuspension if
reverse purging is necessary. BMPs may also include limiting power to props, using
caution when moving floating vessels and anchors, and using above-water deadhead
anchor points.

• Engineering design and in-water construction methods to minimize resuspension
and events such as slope failures. Engineering controls during dredging may include
limiting the number of passes by the dredge, controlling the height and slope of the
working face, and selecting appropriate dredging equipment. Dredging plans will
consider sediment strength, and dredging will be designed to create stable slopes less
than a predetermined horizontal:vertical ratio. Use of other methods to promote slope
stability during dredging will be considered during design.

• Use of a sediment curtain barrier to minimize migration of suspended sediment.
Both permeable and impermeable silt curtains will be considered and further evalu-
ated in the remedial design.

Also, as discussed above, dredging will occur when the SCPP is not operating, and
dredging will be implemented using a phased dredging approach. If potential problems
are identified during Phase 1 dredging based upon water quality monitoring, a response
action will be implemented and might include additional resuspension management
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controls, reduced dredging rates, or shutting down operations until the issues can be
resolved.

Conveyance of Dredge Discharge
Dredge discharge will be transported by pipeline to the disposal location adjacent to
Spring Creek Reservoir. Dredge discharge will be pumped approximately 350 vertical
feet and a distance of 8,700 feet to the dewatering/disposal cell.

Ex situ Physical and Chemical Treatment of Dredge Discharge
Solids in the dredge discharge will be separated from liquid during dewatering. Results
from the 2003 Treatability Study (CH2M HILL, 2004a) were used to develop the concep-
tual design for ex situ physical and chemical treatment of dredge discharge.

Lime and polymer will be added to the dredge discharge prior to dewatering. Lime will
be added for pH adjustment and to improve overflow and filtrate water quality through
metals precipitation. Polymer will be added as necessary for particle aggregation to aid in
the settling of solids.

Treatability study results indicate overflow and filtrate water quality will meet Effluent
Limitation Guidelines following adjustment of the pH of the dredge discharge to 9.0. The
Sediment FS conceptual design assumed further clarification of filtration or overflow will
not be required. Process control during dewatering will accommodate variable flow rates
and changing ratios of top material to bottom material, resulting in variable polymer and
lime requirements.

Filtrate and" overflow from the dewatering/disposal cell will be collected and discharged
to Spring Creek Reservoir. Treatability study results indicate one-stage gravity settling, in
combination with polymer and lime addition, will achieve adequate settling and dewater-
ing of dredge discharge. As part of a one-stage treatment process, dredge discharge will
be pumped directly into the ultimate dewatering/disposal cell, and no intermediate
settling pond will be designed. Using consolidation rates measured in the Treatability
Study column tests, the design volume for the disposal cell is 195,000 cy, with 2 feet of
additional freeboard elevation. This volume represents the volume requirements on the
last day of dredging, and includes the volume of dewatered solids and the return water
that will remain from the final 20 days of dredging. The one-stage treatment approach
may be modified based on additional information that may be collected during remedial
design; during pilot testing, if conducted; or during the Phase I operations.

Disposal in Engineered Upland Disposal Cell Adjacent to Spring Creek Reservoir
The disposal cell will be designed to comply with action-specific ARARs. The disposal
cell will comply with appropriate and relevant construction, monitoring, and closure and
post-closure maintenance requirements for new mining waste units under the State of
California Water Code §13172 for California Title 27 Group B mining wastes. These
requirements include the following:
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• Flood protection - protected from 100-year peak streamflow

• Construction standards - underlain with an impermeable liner system (permeability
equal to or less than 1 x 10"6 centimeters per second) and a blanket-type leachate col-
lection and removal system

• Precipitation and drainage controls - designed for one 10-year, 24-hour storm; pre-
cipitation that is not diverted shall be collected and managed through the required
leachate control and removal system, unless the collected fluid does not contain indi-
cator parameters or waste constituents in excess of applicable water quality standards

• Monitoring - comply with conditions of 27 CCR §§20385-20430

• Closure - close in accordance with 27 CCR §21090 (a), (b), and (c)

The Sediment FS design estimates the top-of-berm elevation of the disposal cell to be
934 feet msl, which accommodates the design volume of 195,000 cy plus 2 feet of
freeboard. The cell's area will be approximately 11.5 acres. Construction of the cell will
require ground preparation to create a uniform slope for filtrate collection and to increase
the available disposal volume of the cell. Fill will be required to construct the perimeter
berm.

Road access to the Spring Creek Reservoir disposal location is limited by the steep topog-
raphy of the surrounding area. Seasonal access will be available adjacent to the Spring
Creek Reservoir in the location of the former access road used during construction of
SCDD. The former access road will be rebuilt, and access for construction equipment
will need to be obtained on the existing road over SCDD. A boat ramp may need to be
constructed to provide boat and barge access for monitoring and emergency maintenance
during periods when the access road is flooded.

Disturbed seasonal wetlands and willow riparian habitats have been identified in the
vicinity of the Spring Creek Reservoir disposal location. Construction of the disposal cell
will impact these wetlands, and special-status species surveys, wetlands mitigation, or
other compensatory actions will be required as detailed during the remedial design.

Return-water Conveyance and Discharge to Spring Creek Reservoir
Water generated during dewatering of sediment will be collected as overflow and filtrate
from the dewatering/disposal cell. A gravity return-water pipeline, or other conveyance
structure, will convey return water (i.e., overflow and filtrate) approximately 3,000 feet
from the disposal cell to the Spring Creek Reservoir.

Long-term Monitoring and Disposal Cell Maintenance
As part of the remedial design and remedial action for the disposal cell, a water quality
monitoring and response program will be prepared and submitted for review by RWQCB
in compliance with the substantive relevant and appropriate requirements of 27 CCR
§§20385 through 20430. EPA will seek RWQCB comments on this monitoring program.
Long-term monitoring will also include surface water quality monitoring to determine the
continued effectiveness of the remedial action. The disposal cell will be closed and main-
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tained in compliance with the substantive relevant and appropriate requirements of
27 CCR §21090 (a), (b), and (c).

2.12.3 Summary of Estimated Costs of Selected Remedy
Table 16 contains a summary of the estimated costs for components of the selected rem-
edy. Details regarding the assumptions and cost estimation methods are presented in
Appendixes B and C of the Sediment FS (EPA, 2004).

TABLE 16

Cost Estimate Summary for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Description

Construction Costs, Phase 1

Mobilize

Staging Area off Railroad Grade/ Bike Trail

Secondary Staging Area at Boat Ramp

Phase I Dredge Discharge Pump Station

Lime/Polymer Feed Equipment

Develop Disposal Cell / Pipeline Access Road

Install Phase I Dredge Discharge Pipeline

Develop Dewatering, Disposal Cell

Install Return Water Pipeline

Install Sediment Curtains

Phase I Dredging

O&M during Remedial Action

Residual Management (Subagueous Cap)

Monitoring during Remedial Action

Remove / Store Sediment Curtains

Demobilize / Secure Site End of Phase 1

Total Phase 1

Construction Costs, Phase 2

Remobilize

Phase II Dredge Discharge Pump Station

nstall Phase II Dredge Discharge Pipeline

Repair/Reinstall Sediment Curtains
3hase II Dredging

O&M During Remedial Action

Residual Management (Subaqueous Cap)

Reclaim Primary Staging Area

Reclaim Secondary Staging Area
3lace Cover on Disposal Cell

Demobilize Dredge Equipment

Remove Pump Station

Remove Dredge Discharge Pipeline

Cost (S)

165,000

357,000

198,000

137,000

406,000

286,000

457,000

1,984,000

138,000

40,000

851 ,000

307,000

136,000

110,000

10,000

100,000

5,682,000

144,000

234,000

659,000

113,000

1,994,000

615,000

172,000

117,000

23,000

638,000

70,000

25,000

35,000
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TABLE 16
Cost Estimate Summary for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Description

Remove K Rail

Reclaim Dredge Discharge Pipeline Route

Monitoring during Remedial Action

Remove Sediment Curtains

Total Phase 2

Discounted Phase 2 (3.5% Discount Rate)

Total Estimated Construction Cost 2004 Dollars

Indirect Costs

Field Detail Allowance (2.5%)

Bonds/Insurance (5.0%)

Contractors' Overhead and Profit

Remedial Design Investigation (8.0%)

Engineering (12.0%)

Construction Management (7.5%)

License/Legal (2.0%)

Subtotal

Surveys and Reporting

Bathymetric and Geophysical Survey

Agency Coordination /Documentation

Special Status Species Surveys and Reporting

Wetlands Delineation and Reporting

Wetlands Mitigation and Monitoring Plan

Wetlands Mitigation

Cultural Resources Survey

Subtotal

Contingency

Contingency (25%)

Subtotal

Annual O&M Costs

Monitoring

nstitutional Controls

Residual Management Cap Maintenance

Disposal Cell Maintenance
Dump and Pipeline Maintenance and Repairs

Annual Total

Annual O&M 50 Year NPV (3.5% Discount Rate)

Total Estimated Cost

Cost ($)

6,000

16,000

61,000

26,000

4,948,000

4,781,000

10,463,000

262,000

523,000

included above

837,000

1,255,000

785,000

209,000

14,334,000

55,000

40,000

60,000

40,000

55,000

300,000

15,000

14,899,000

3,725,000

18,624,000

27,000

5,000

15,000

52,000

7,000

106,000

2,488,000

21,112,000

l̂otes:
O&M = operations and maintenance
v)PV = net present value
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As discussed under Section 2.10.1, the net present value allows costs for remedial alter-
natives to be compared by discounting all costs to the year that the alternative is imple-
mented. Fifty years was chosen as the period of analysis. For all alternatives, the net
present value was calculated using the real discount rate found in Appendix C of Office
of Management and Budget Circular A-94 (Office of Management and Budget, 2004). In
that guidance document, the real discount rate based on the economic assumptions from
the 2005 budget for programs with durations of 30 years or longer is 3.5 percent. The cost
estimate for the selected remedy assumes a constant average annual cost for the duration
of the project.

The cost estimate for the selected remedy is an order-of-magnitude engineering cost esti-
mate with an expected accuracy range of-30 to +50 percent of the actual project cost. In
the remedial design phase, changes may be made to the processes or approach used to
implement the components of the selected remedy. Major changes to the processes or
approach may be documented in the form of a memorandum to the Administrative
Record file, an Explanation of Significant Difference, or a ROD Amendment.

The present value of O&M costs was calculated using the following formula:

• --a+o"-!.PV =1 K0&M

where: PVo&M = present value of O&M costs
i = discount rate (3.5%)
t = year
n = total years (50)
xt = constant annual cost

The cost estimate has been prepared for guidance in the evaluation of alternatives and
remedy selection from the information available at the time of the estimate. The actual
cost that would be incurred for each alternative would depend on a number of factors
including additional data that would become available during design and construction,
actual labor and material costs, competitive market conditions, actual site conditions,
final project scope, implementation schedule, continuity of personnel and engineering,
and other variable factors. As a result, actual project costs are expected to vary from the
estimate presented in Table 16.

2.12.4 Performance Criteria and Water Quality ARARs
The applicable numeric chemical-specific water quality standards promulgated in the
National Toxics Rule (NTR), CTR, and RWQCB Basin Plan are selected as ARARs (as
set out in Table 17) for the remedial actions selected in this ROD. ARAR determinations
in this ROD do not alter or amend ARAR determinations in prior EPA RODs for this
Site, including but not limited to ROD4 (1997).

The performance criteria for the dredging operations during implementation of the
interim remedial action will include the following:
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• Discharges of sediment from the Spring Creek Arm shall not cause exceedances of
the chemical-specific ARARs (Table 17) at the compliance point, which will be
located upstream of the drinking water intakes for the City of Redding.

The applicable numeric standards are presented in Table 17.

TABLE 17

Basin Plan and California Toxics Rule Water Quality Criteria for the Sacramento River below
Keswick Dam
Iron Mountain Mine Record of Decision 5, Shasta County, California

Parameter

Arsenic

Cadmium
Copper
Iron
Zinc

Basin Plan
Maximum Concentration

tej/L)a

10

0.22b

5.6b

300

16b

California Toxics Rule
Continuous Concentration

(4-day Average) (pg/L)a

150

1.1"
4.1b

..

54b

a Expressed as dissolved concentrations.
b Concentration is dependent on hardness. Objectives presented assume a hardness
of 40 mg/L
-- = no standard

RWQCB Basin Plan turbidity standards at the point of compliance during dredging
operations.

Return water discharged from the disposal cell shall not exceed the relevant and
appropriate Effluent Limitation Guidelines established for existing point sources at
copper and zinc mines in 40 CFR §§440.102(a) and 440.103(a). The effluent limita-
tions are:

- Cadmium - 0.10 mg/L maximum for any one day; 0.05 mg/L average of daily
values/30 consecutive days

- Copper - 0.30 mg/L maximum for any one day; 0.15 mg/L average of daily
values/30 consecutive days

- Lead - 0.6 mg/L maximum for any one day; 0.3 mg/L average of daily values/
30 consecutive days

- Zinc -1.5 mg/L maximum for any one day; 0.75 mg/L average of daily values/
30 consecutive days

- pH - within the range of 6.0 and 9.0 at all times

- Total Suspended Solids (TSS) - 30 mg/L maximum for any one day; 20 mg/L
average of daily values for 30 consecutive days

Sediment that is susceptible to erosion shall be removed (or contained through resid-
ual management) to 560 feet msl or to an elevation determined by further analysis to
prevent erosion under the following operational condition:
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- Combined release from SCDD and SCPP up to 6,600 cfs and Keswick Reservoir
elevation of 574 feet msl or greater. Combined release of 6,600 cfs is equivalent
to the upper end of SCPP capacity (4,900 cfs) plus the historical maximum dis-
charge from SCDD (1,700 cfs).

By meeting these performance criteria, the remedy will also achieve RAOs. When deter-
mining compliance with water quality ARARs in the Sacramento River downstream of
Keswick Dam, metals concentrations will also be evaluated in upstream sources, includ-
ing water released from SCDD and Shasta Dam. Monitoring data will be used to deter-
mine when or if exceedances of water quality criteria are caused by upstream sources
rather than releases of sediment from the Spring Creek Arm.

However, the action selected in this ROD is an interim action that leaves some releases of
hazardous substances unabated. EPA is relying on the ARARs waiver for "interim meas-
ures" (CERCLA §121(d)(4)(A); 40 CFR § 300.430(f)(l)(ii)(C)(l)) for this remedial
action. In particular, EPA anticipates that the remedy will improve water quality in the
Spring Creek Arm and main body of Keswick Reservoir, but EPA does not anticipate that
this remedy, in conjunction with the other remedies implemented to date, will be suffi-
cient to ensure compliance with (1) the numeric, chemical-specific standards contained in
the NTR, CTR and Basin Plan for copper, cadmium, or zinc, and (2) California Fish and
Game Code § 5650 (which prohibits discharge of contaminants "deleterious to fish, plant
life, or bird life"). The EPA is therefore waiving compliance with those standards (fol-
lowing construction completion) for the interim remedial action to the extent those stan-
dards cannot be achieved by the remedy selected in this ROD in conjunction with the
remedies implemented under prior RODs.

EPA is continuing to study the feasibility of implementing additional controls on the
metal discharges from the Boulder Creek watershed at IMM, Operable Unit 6, and the
down gradient impacts of these continuing discharges. EPA expects to be able to reach a
cleanup decision, that could include a no further action alternative, for these contaminant
sources by September 2006. EPA further expects that this decision would be the final
decision for EPA's IMM Superfund cleanup. The final ROD for the MM site would
address all issues related to compliance of EPA's remedial action with water quality
ARARs on a sitewide basis.

2.12.5 Expected Outcomes of Selected Remedy
The selected remedy is anticipated to require to 2 to 3 years to implement. The schedule
of the remedy is dependent on the timing and duration when in-water work can be per-
formed without operation of SCPP and without discharge from SCDD. This section dis-
cusses expected outcomes following implementation of the selected remedy.

Removal of contaminated sediment in the Spring Creek Arm that is most susceptible to
erosion, and disposal of dredged sediment in an upland disposal cell, will mitigate the
risk for release events of contaminated sediment. Implementation of the selected remedy
will protect important fishery spawning habitats in the Sacramento River ecosystem from
the release of toxic metals associated with contaminated sediment in the Spring Creek
Arm. The selected remedy will comply with water quality ARARs that are established to
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prevent toxicity in the Sacramento River ecosystem during implementation of the reme-
dial action.

2.13 Statutory Determinations
Under CERCLA §121 and the NCP, EPA must select remedies that are protective of
human health and the environment and comply with ARARs (unless a statutory waiver is
justified). The selected remedy must also be cost-effective and use permanent solutions
and alternative treatment technologies or resource recovery technologies to the maximum
extent practicable. In addition, CERCLA includes a preference for remedies that employ
treatment that permanently and significantly reduces the volume, toxicity, or mobility of
hazardous wastes as a principal element and a bias against offsite disposal of untreated
wastes. The following sections discuss how the selected remedy meets these statutory
requirements.

2.13.1 Protection of Human Health and the Environment
The selected remedy protects the environment from the exposure pathways that are being
addressed by this remedial action. Risk evaluations conducted by EPA indicate that con-
taminated sediment and surface water in the Spring Creek Arm do not pose a current or
future unacceptable risk to human health and welfare. Therefore, the selected remedy is
aimed at protection of the environment.

The fishery resources and other sensitive aquatic species in the Sacramento River below
Keswick Dam are the primary natural resources at risk from the mobilization of contami-
nated sediment from the Spring Creek Arm. The Sacramento River provides high-quality
habitat for spawning and rearing fish, including the Sacramento River Winter-run Chi-
nook salmon (listed as endangered by the State of California), and the Sacramento River
Spring-run Chinook salmon (listed as threatened). Removal of contaminated sediment
from the Spring Creek Arm that is most susceptible to erosion, and disposal of dredged
sediment in an upland disposal cell, will mitigate the risk for release events of contami-
nated sediment. The selected remedy will reduce the metal loads and suspended solids
associated with contaminated sediment discharged from the Spring Creek Arm and will
comply with water quality during implementation of the remedial action.

Metal contamination in IMM discharges and deposited sediment has resulted in ecologi-
cally significant impacts to benthic and aquatic communities in the Spring Creek Arm,
including significant toxicity to invertebrates, plants, and amphibians. It is uncertain
whether a benthic community will be re-established in the Spring Creek Arm following
implementation of the selected remedy, or under any of the alternatives evaluated in the
Sediment FS. Copper concentrations in SCDD discharge will be reduced to 5 percent of
the pre-1994 concentrations once remedies under ROD 4 are operational; however, con-
tinued releases of dissolved copper from Spring Creek Reservoir may still limit growth of
aquatic plants following remedial action. Historical smelting activities conducted in the
Spring Creek watershed have contaminated portions of the alluvial material below the
fine-grained sediment and collodial HMO precipitates. Metals concentrations associated
with the bottom material may still inhibit establishment of a benthic community follow-
ing partial dredging. The selected remedy is expected to indirectly improve aquatic
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habitat in Keswick Reservoir by limiting future mobilization of contaminated sediment
and redeposition into Keswick Reservoir.

Implementation of the selected remedy will pose short-term risks to the environment.
Short-term risks to the environment during remediation include the potential for resus-
pension and movement of contaminated sediment during dredging. Multiple controls will
be used to mitigate this risk by minimizing the resuspension of sediment and/or the
migration of resuspended sediment. Resuspension management will be employed to meet
water quality ARARs in the Sacramento River downstream of Keswick Dam during in-
water work in the Spring Creek Arm. Controls for resuspension management will be fur-
ther defined in the remedial design stage and may include:

• Conducting in-water work when SCPP is not operating to limit migration of sus-
pended sediment

• A conservative, phased dredging approach to determine settling and dewatering char-
acteristics of dredged material, production efficiencies, implementability, and effec-
tiveness of resuspension management, while dredging at lower rates

• Best Management Practices (BMPs) during dredging, anchoring, and vessel operation
to minimize resuspension

• Engineering design and in-water construction methods to minimize resuspension and
events such as slope failures

• Use of a sediment curtain barrier to minimize migration of suspended sediment

• Monitoring of sediment resuspension and surface water quality during remedial
action to provide early detection of potential problems

Public access to the selected disposal location adjacent to Spring Creek Reservoir will be
restricted during remedial action to reduce potential exposure to contaminants. The dis-
posal cell will be constructed and maintained to prevent contaminant releases to surface
water or groundwater. The selected disposal location is within the impacted Spring Creek
watershed behind SCDD, resulting in reduced long-term risks of contaminant migration
in the unlikely event of a contaminant release from the engineered disposal cell.

2.13.2 Compliance with ARARs
The selected remedy will be designed to comply with ARARs in the manner described in
the following sections.

Compliance with Chemical-specific ARARs

Chemical-specific ARARs for the selected remedy are listed in Table 17 and 18.

The selected remedy is expected to meet state and federal maximum contaminant levels
at the point of compliance for Site related contaminants. The selected remedy is also
expected to meet the RWQCB Basin Plan turbidity standard at the point of compliance
during dredging operations.
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TABLE 18

Chemical-specific ARARs for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Remedy
Components

Performance criteria
for Sacramento River
near City of
Bedding's intake

Performance criteria
for surface water at
IMM Site

Standard, Requirement,
Criterion, or Limitation

National Drinking Water Standards
(maximum contaminant levels
[MCLs])

40 CFR 300.430(e)(2)(l)(B)

Safe Drinking Water Act

California Safe Drinking Water
Standards (MCLs)

State MCLs found in 22 CCR
§64435 and §64444.5

National Toxics Rule (NTR) and
California Toxics Rule (CTR)
40 CFR Part 131

ARAR
Status

Relevant
and
appropriate

Relevant
and
Appropriate

Applicable,
but waived
as discussed
in text

i

Description

Establishes national primary drinking water
standards to protect the quality of water in
public water systems. MCLs represent the
maximum concentrations of contaminants
permissible in a water system delivered to
the public. MCLs are generally relevant and
appropriate when determining acceptable
exposure limits for current or potential
sources of drinking water.

Establishes primary MCLs for contaminants
that can not be exceeded in public water
systems. In some cases the California
drinking water standards are more stringent
than the federal MCLs.

Establishes numeric aquatic life criteria and
human health criteria for priority toxic pollut-
ants. This regulation is applicable to inland
surface waters, bays, and estuaries in
California.

Comment

National primary drinking water stan-
dards are health-based standards for
public water systems (MCLs). The
National Contingency Plan (NCP)
defines MCLs as relevant and
appropriate for water determined to be a
current or a potential source of drinking
water in cases where maximum con-
taminant level goals (MCLGs) are not
ARARs. MCLs are enforced at the point
where water is delivered to the public.
For the IMM Site, the only location
where MCLs are currently relevant and
appropriate is the Sacramento River
near the City of Redding's Jewel Creek
intake.

Like federal MCLs, state MCLs are
applicable as cleanup goals for waters
determined to be a current or a potential
source of drinking water. State MCLs
are referenced in the Basin Plan as the
minimum standards for waters with a
beneficial use of municipal or domestic
supply.

This standard establishes criteria for
surface water quality. Standards for Site
related contaminants are applicable to
surface waters at the IMM Site.
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TABLE 18

Chemical-specific ARARs for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Remedy
Components

Discharge from
dewatering/ disposal
cell

Sediment removal
and treatment of
dredge discharge

Performance criteria
for protection of
water quality

Standard, Requirement,
Criterion, or Limitation

State Water Resources Control
Board (SWRCB) Resolution 68-16

SWRCB Resolution 92-49

RWQCB's Water Quality Control
Plan for the Sacramento River and
San Joaquin River Basins (Basin
Plan)

ARAR
Status

Applicable

Applicable,
but waived
as discussed
in text

Applicable,
but waived
as discussed
in text

t

Description

This resolution requires the continued
maintenance of high-quality water of the
State. Water quality may not be degraded
below what is necessary to protect the
beneficial uses of the water source.

Section III.G of this resolution states in part
that dischargers are required to clean up
and abate the effects of discharges in a
manner that promotes attainment of back-
ground water quality, or the best water qual-
ity that is reasonable if background levels
cannot be restored.

The Basin Plan for the Sacramento and San
Joaquin River Basins, dated December 9,
1 994, establishes beneficial uses for
groundwater and surface water, water qual-
ity objectives designed to protect those
beneficial uses, and implementation plans to
achieve water quality objectives.

Comment

Remedial actions that involve dis-
charges to surface water or surface
water drainage courses must take into
account the protection of beneficial uses
and the maintenance of high-quality
waters in the area.
Remedial alternatives evaluated must
consider attainment of the highest water
quality that is economically and techni-
cally achievable, and protects beneficial
uses.

The narrative water quality objectives
and numerical standards for the
Sacramento River described in the
Basin Plan, for Site related
contaminants, are considered ARARs.
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The applicable numeric chemical specific water quality standards promulgated
in the NTR, CTR and RWQCB Basin Plan, as set out in Table 17, are selected
by this ROD as ARARs for the remedial actions selected in this ROD. ARAR
determinations in this ROD do not amend or alter ARAR determinations in prior
EPA RODs for this Site, including but not limited to ROD 4 (1997).

However, the remedial action selected in this ROD is an interim action that
leaves some releases of hazardous substances unabated. EPA is utilizing the
ARAR waiver for interim measures (42 U.S.C. Section 9621(d)(4)(A) and 40
C.F.R. Section 300.430(f)(l)(ii)(C)(l) as the basis to waive certain of the
applicable numeric chemical specific water quality ARARs following
construction completion. EPA expects that the remedy will meet these ARARs
at the point of compliance during the construction of the remedial action. While
EPA anticipates that the remedial action selected in this ROD will improve
water quality in the Spring Creek Arm and Keswick Reservoir, EPA does not
anticipate that this remedy, in conjunction with other remedies implemented to
date, will be sufficient to ensure compliance with applicable numeric chemical
specific ARARs for copper, cadmium and zinc. EPA anticipates that the final
ROD for this Site will address compliance with these ARARs on a Sitewide
basis. EPA is also employing the interim action waiver to waive compliance
with provisions of SWRCB Resolution 92-49 and California Fish and Game
Code Section 5650 (a narrative standard prohibiting discharge of contaminants
"deleterious to fish, plant life, or bird life").

Location-specific ARARs

Location-specific ARARs for the selected remedy are listed in Table 19.
Significant location-specific ARARs are those pertaining to the protection of
endangered species, fisheries, wildlife habitat, and wetlands.

The selected remedy will be designed to prevent the release of metal-laden
sediment so that such release no longer presents a threat of deleterious effects to
fish life. However, EPA does not anticipate that this remedy will ensure
compliance with California Fish and Game Code § 5650, which prohibits
discharge of contaminants "deleterious to fish, plant life, or bird life." See the
discussion of ARARs waivers in the preceding section.

Other releases from the IMM Site, such as releases from area sources in the
Boulder Creek watershed and the existing sediments in Spring Creek Reservoir,
may continue to result in the releas of deleterious substances (primarily metals)
into the surface waters of Spring Creek and Keswick Reservoir. Justification for
an interim action ARARs waiver is presented at the end of Section 2.13.2.

The selected remedy shall address and is expected to comply with all other
location-specific ARARs listed in Table 19.
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TABLE 19

Location-specific ARARs for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Location
Standard, Requirement,
Criterion, or Limitation ARAR Status Description Comment

Historic property
managed or con-
trolled by a federal
agency

National Historic Preservation Act
(16 USC 470 et seq.; 36 CFR Part
800; 40 CFR 6.301 (b); Executive
Order 11593); National Historic
Landmarks Program (36 CFR Part
65); National Register of Historic
Places (36 CFR Part 60)

Applicable Federal agencies must identify possible
effects of proposed remedial activities on
historic properties (cultural resources). If
historic properties or landmarks eligible
for, or included in, the National Register of.
Historic Places exist within remediation
areas, remediation activities must be
designed to minimize the effect on such
properties or landmarks.

If historic properties are identified and
would be impacted during implementa-
tion of the remedial action, substantive
requirements would be applicable.

Area where action
may cause irrepa-
rable harm, loss, or
destruction of sig-
nificant artifacts

Archaeological and Historical Pres-
ervation Act (16 USC 469 et seq.,
40 CFR 6.301(c))

Applicable Establishes procedures to provide for
preservation of historical and archeologi-
cal data that might be destroyed through
alteration of terrain, as a result of a federal
construction project or a federally licensed
activity or program. Presence or absence
of such data on the site must be verified. If
historical or archaeological artifacts are
present in remediation areas, the remedial
actions must be designed to minimise
adverse effects on the artifacts.

The proposed remedial alternatives will
not alter or destroy any known prehis-
toric or historic archaeological features
at the IMM site. However, substantive
mitigation measures to protect the area
would be required if such a discovery
were uncovered.

Archaeological Resources Protec-
tion Act of 1979 (16 USC 470aa-ii;
43 CFR 7)

Applicable Steps must be taken to protect archaeo-
logical resources and sites that are on
public and Indian lands and to preserve
data. Investigators of archaeological sites
must fulfill professional requirements.
Presence of archaeological sites is to be
determined.
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TABLE 19

Location-specific ARARs for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Location

Critical habitat upon
which endangered
species or threat-
ened species
depend
(Sacramento River)

State waters that
support non-game
fish and wildlife
(Keswick Reservoir
and Sacramento
River)

Stream or water
body that will be
modified (Spring
Creek Arm)

Standard, Requirement,
Criterion, or Limitation

Endangered Species Act, 1 6 USC
1531 et seq., 50 CFR 402; 40 CFR
6.302(h))

Fish and Wildlife Conservation Act
(16 USC 2901 et seq.; 50 CFR 83)

Fish and Wildlife Coordination Act
(16 USC 661 et seq.; 40 CFR
6.302(g))

Designated waters Fish and Game Code Section 1 505
(Sacramento River)

ARAR Status

Applicable

Applicable

Applicable

Applicable

Description

Protects endangered or threatened spe-
cies and their habitat. If endangered or
threatened species are in the vicinity of
remediation work, U.S. Fish and Wildlife
Service (USFWS) must be consulted, and
the remediation activities must be
designed to conserve endangered or
threatened species and habitats.

Federal departments and agencies
required to use their statutory and admin-
istrative authority to conserve and
promote conservation of non-game fish
and wildlife and their habitats. Non-game
fish and wildlife are defined as fish and
wildlife that are not taken for food or sport,
that are not endangered or threatened,
and that are not domesticated.

Requires adequate provisions for protec-
tion of fish and wildlife resources. Certain
remedies may result in the temporary or
permanent modification of naturally occur-
ring water bodies and may require the
construction of mitigated wetlands in other
areas.

Comment

Winter-run Chinook salmon (listed as
endangered) rely on spawning areas in
the Sacramento River. Remedial
actions must be sensitive to the regula-
tions that protect listed species.

Federal departments and agencies are
required to use their authority to con-
serve and promote non-game fish and
their habitats.

Remedial actions resulting in modifica-
tions to the Spring Creek Arm require
compliance with substantive provisions
for protection of fish and wildlife
resources.

Requirements for the management, con- Designates the State lands of the
trol, and protection of spawning areas Sacramento River from Keswick to
which occupy state-owned lands, to pro- Squaw Hill Bridge (near Vina) as prime
tect fish life in these areas. salmon and steelhead-spawning areas

which are used by salmon species
listed as threatened and endangered.
Substantive requirements for the man-
agement, control, and protection of
spawning areas are applicable.
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TABLE 19

Location-specific ARARs for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Location

Critical habitat upon
which endangered
species or threat-
ened species
depend
(Sacramento River)

Waters of the
Untied States
(Spring Creek Res-
ervoir, Keswick
Reservoir, and
Sacramento River)

Areas within 1 00-
year floodplain

Standard, Requirement,
Criterion, or Limitation

Fish and Game Code Sections
1600 and 1603

Fish and Game Code Section 2081

Clean Water Act (CWA)(Section
404) - Dredge or Fill Requirements
(33 USC 1251-1376; 40 CFR 230)

Protection of Floodplains (Executive
Order 1 1988; 40 CFR 6.302(b); 40
CFR Part 6, Appendix A)

ARAR Status

Applicable

Relevant and
appropriate

Applicable

Applicable

»

Description

Requirements for construction by, or on
behalf of, any State or local agency or
public utility that will change the natural
flow or use material from the beds or
result in disposal into designated waters.

Permits CDFG to authorize taking of
endangered, threatened, or candidate
species under specific circumstances,
including when the authorized take is for
scientific, educational, or management
purposes, or when the impacts of the
authorized take shall be minimized and
fully mitigated.

Establishes requirements that limit the
discharge of dredged or fill material into
waters of the United States. EPA guide-
lines for discharge of dredged or fill
materials in 40 CFR 230 specify
consideration of alternatives that have
fewer adverse impacts and prohibit dis-
charges that would result in exceedance
of surface water quality standards,
exceedance of toxic effluent standards,
and jeopardy of threatened or endangered
species. Special consideration is required
for "special aquatic sites," defined to
include wetlands.

Requires federal agencies to evaluate the
potential effects of action they may take in
a floodplain to avoid the adverse impacts
associated with direct and indirect devel-
opment of a floodplain.

Comment

Substantive requirements are applica-
ble.

Substantive requirements related to
taking of endangered, threatened, or
candidate species are applicable to the
Chinook salmon in the Sacramento
River.

Substantive requirements are applica-
ble to road construction, sediment
removal, sediment disposal and
dewatering, placement of capping
material for residual management, and
surface-water diversions.

Requirements are potentially applicable
if remedial actions affect the floodplain
at the site.
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TABLE 19

Location-specific ARARs for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Location

Wetlands

Standard, Requirement,
Criterion, or Limitation

Protection of Wetlands (Executive
Order 11990; 40 CFR 6.302(a); 40
CFR Part 6, Appendix A)

ARAR Status

Applicable

i

Description

Requires federal agencies to take action
to avoid adversely affecting wetlands, to
minimize wetlands destruction, and to
preserve the value of wetlands.

Comment

Disturbed seasonal wetlands and willow
riparian habitats were identified during a
field reconnaissance survey in the dis-
posal cell location adjacent to the
Spring Creek Reservoir. Wetlands pro-
tection and mitigation requirements are
applicable to remedial actions that
impact existing wetlands.

Notes:
ARAR - applicable or relevant and appropriate requirement
CFR - Code of Federal Regulations
CDFG - California Department of Fish and Game
USFWS - U.S. Fish and Wildlife Service
USC - U.S. Code
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Areas that will be unavoidably impacted by the selected remedy include disturbed sea-
sonal wetlands and willow riparian habitats in the disposal cell location. The EPA will
consult with USFWS and the U.S. Army Corps of Engineers to develop appropriate miti-
gation measures.

Action-specific ARARs
The selected remedy shall address, and is expected to comply with, all action-specific
ARARs. Action-specific ARARs for the selected remedy are listed in Table 20. Signifi-
cant action-specific ARARs include those relating to construction, monitoring, and
maintenance of the upland disposal cell.

Construction, monitoring, and maintenance of the upland disposal cell will comply with
substantive appropriate and relevant portions of the State of California Water Code
§13172 and the substantive appropriate and relevant portions of regulations promulgated
thereunder (27 CCR) for a mining waste management unit.

The embankment structure of the dewatering/disposal cell will meet the criteria for a
Jurisdictional Dam by the California Division of Safety of Dams. As such, substantive
requirements of the Dam Safety Act and Division 3 of the California Water Code are
appropriate and relevant ARARs for the construction of the disposal cell embankment.

New discharges of treated water to surface waters must comply with the substantive
appropriate and relevant portions of the National Pollutant Discharge Elimination System
(NPDES) permit program. Because the discharge of return water from the dewater-
ing/disposal cell will occur onsite, no permit will be required.

There are no technology-based effluent limitations specifically identified for inactive
copper or pyrite mines. There are technology-based limitations for active coal, iron,
copper, and zinc mines. Because the discharges of acid mine drainage from the under-
ground mining at IMM are similar to the discharges from active open pit and
underground copper mines, EPA has selected the effluent limitations for such copper
mines as relevant and appropriate at the IMM Site for the discharge of return water from
the dewatering system to the Spring Creek Reservoir.

The best practicable control technology (BPT) and best available technology economi-
cally achievable (BAT) limits on discharges from existing point sources at copper and
zinc mines are the following effluent limitations (40 C.F.R. SS440.102(a) and
440.103(a)), which will be met at the point of discharge:
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TABLE 20

Action-specific ARARs for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Remedy
Components

Standard, Requirement,
Criterion, or Limitation ARAR Status Description Comment

Contaminated
sediment dredge
discharge

Remedy compo-
nents that could
generate air
contaminants

RCRA Bevill Exclusion - RCRA
Section 3001(b)(3)(A)(ii), 42 USC
6921(a)(3)(A)(ii), 40 CFR
261.4(b)(7)

Shasta County Air Quality Man-
agement District (AQMD) Rules 3-
2 and 3-16.

The Bevill exclusion, codified in 40 CFR
§261.4(b)(7), provides that "[sjolid waste
from the extraction, beneficiation and
processing of ores and minerals (includ-
ing coal), including phosphate rock and
overburden from the mining of uranium
ore" are not hazardous wastes.

Applicable Rule 3-2: Prohibits discharges of air con-
taminants above specific concentrations
for any single source.

Rule 3-16: Substantive requirements are
those of Health and Safety Code Sections
41700 and 41701. No person shall dis-
charge from any source whatsoever such
quantities of air contaminants or other
material which cause injury, detriment,
nuisance, or annoyance to any consider-
able number of persons or to the public,
or which endanger the comfort, repose,
health, or safety of any such persons or
the public, or which cause, or have a
natural tendency to cause, injury or dam-
age to business or property.

Sediment in the Spring Creek Arm, and
waste associated with removal of such
sediment, may be excluded from haz-
ardous waste designation because they
are the result of historical mineral
extraction or beneficiation at the Site.

Requirements are applicable to reme-
dial activities that could generate air
contaminants, including construction of
the onsite disposal cell, access road
and staging area construction, and
dewatering and treatment of dredge
discharge.
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TABLE 20

Action-specific ARARs for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Remedy
Components

Standard, Requirement,
Criterion, or Limitation ARAR Status Description Comment

Access and land
use restrictions for
the onsite disposal
cell

Land Use Covenants Regulations

CCR, title 22, Section 67391.1 (a)

CCR, title 22, Section 67391.1(b)

CCR, title 22, Section 67391.1(d)

CCR, title 22, Section 67391.1(i)

CA Civil Code, Section
1471(a)&(b)

CA Health & Safety Code, Section
25222.1

Relevant and
appropriate

Requires imposition of appropriate limita-
tions on land use by recorded land use
covenant when hazardous substances
remain on the property at levels that are
not suitable for unrestricted use of the
land.

Requires that cleanup decision document
contains an implementation and enforce-
ment plan for land use limitations.

Requires that land use covenant be
recorded in the county where the land is
located.

Definitions

Specifies requirements for land use cove-
nants to apply to successors in title to the
land.

Regulations will be relevant and appro-
priate for access and land use restric-
tions for the onsite disposal cell.
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TABLE 20

Action-specific ARARs for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Remedy
Components

Standard, Requirement,
Criterion, or Limitation ARAR Status Description Comment

Disposal cell Water Code §13172 and regula-
tions promulgated thereunder [27
CCR 22480(b)]

Relevant and
Appropriate

Establishes three groups of mining
wastes:

Group A - Mining wastes that must
be managed as hazardous waste pursu-
ant to Title 22, provided the RWQCB finds
that such mining wastes pose a signifi-
cant threat to water quality.

Group B - Mining wastes that consist
of or contain hazardous wastes, that
qualify for a variance under Title 22, pro-
vided that the RWQCB finds that such
mining wastes pose a low risk to water
quality; and mining wastes that consist of
or contain nonhazardous soluble pollut-
ants of concentrations which exceed
water quality objectives for, or could
cause, degradation of waters of the state.

Group C - Mining wastes from which
any discharge would be in compliance
with the applicable water quality control,
including water quality objectives, other
than turbidity.

EPA has determined that these wastes
will be managed as Group B mining
wastes.
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TABLE 20

Action-specific ARARs for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Remedy
Components

Standard, Requirement,
Criterion, or Limitation ARAR Status Description Comment

Disposal cell
(continued)

Mining closure requirements under
Water Code §13172

Applicable Group A and B waste piles - close in
accordance with 27 CCR §21090 (a), (b),
and (c).

Group A and B surface impoundments -
close in accordance with 23 CCR
21400(a) and (b)(1); some surface
impoundments with clay liners may be
closed in place.

Group A and B tailings ponds - close in a
accordance with §21090(a), (b), and (c)
and21400(a)

Group C units - close "in a manner that
will minimize erosion and the threat of
water quality degradation from
sedimentation."

It is expected that dewatered dredge
discharge will be classified as Group B
mining wastes. Therefore, regulations
for new Group B waste piles are appli-
cable to the upland disposal cell.

Discharges to sur-
face water from
disposal cell

National Pollutant Discharge Elimi-
nation System (40 CFR Part 122)

Applicable The National Pollutant Discharge Elimi-
nation System (NPDES) permit program
controls water pollution by regulating
point sources that discharge pollutants
into waters of the United States.

Substantive requirements are applica-
ble to discharge from the disposal cell.
Onsite CERCLA actions do not require
a permit. Substantive discharge
requirements that are relevant and
appropriate to discharges resulting from
management of mining wastes are the
National Effluent Limitations Guidelines
for copper and zinc mining operations
at 40 CFR §§440.102(a) and
440.103(a).

Disposal cell
embankment

The National Dam Safety Act Relevant and
Appropriate

Substantive provisions of the Act encour-
age acceptable engineering policies and
procedures to be used for dam site inves-
tigation, design, construction, operation
and maintenance, and emergency
preparedness.

The disposal cell will require construc-
tion of an embankment structure. The
embankment will meet criteria to be
considered a Jurisdictional dam. Sub-
stantive requirements are applicable for
construction of the disposal cell
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TABLE 20

Action-specific ARARs for Selected Remedy
Iron Mountain Mine Record of Decision 5, Shasta County, California

Remedy Standard, Requirement,
Components Criterion, or Limitation ARAR Status , Description Comment

Water Code §§6000 through 6501
and regulations promulgated
thereunder [23 CCR 301-333]

Relevant and
Appropriate

Establishes authority of the State to
requires that a dam shall at all times be
designed, constructed, operated and
maintained so that it shall not or would
not constitute a danger to life or property.

embankment.

Notes:

ARAR - applicable or relevant and appropriate requirement
CCR - California Code of Regulations
CFR - Code of Federal Regulations
EPA - U.S. Environmental Protection Agency
RCRA - Resource Conservation and Recovery Act
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The concentration of pollutants discharged in mine drainage from mines that
produce copper or zinc...from open-pit or underground operations other than
placer deposits shall not exceed:

• Cadmium -0.10 mg/L maximum for any one day; 0.05 mg/L average of daily
values/30 consecutive days

• Copper - 0.30 mg/L maximum for any one day; 0.15 mg/L average of daily
values/30 consecutive days

• Lead - 0.6 mg/L maximum for any one day; 0.3 mg/L average of daily values/
30 consecutive days

• Zinc -1.5 mg/L maximum for any one day; 0.75 mg/L average of daily values/
30 consecutive days

• pH - within the range of 6.0 and 9.0 at all times

• Total Suspended Solids (TSS) - 30 mg/L maximum for any one day; 20 mg/L
average of daily values for 30 consecutive days

Overflow and filtrate from the dewatering/disposal cell will be designed to meet the tech-
nology-based effluent limitations for copper and zinc mines.

2.13.3 Cost
In EPA's judgment, the selected remedy provides the best balance of cost and effective-
ness in meeting NCP criteria for remedy selection for the alternatives that were devel-
oped and evaluated to assure the protection of human health and the environment. In
making this determination, the following definition was used: "A remedy shall be
cost-effective if its costs are proportional to its overall effectiveness." (NCP
§300.430(f)(l)(ii)(D)). This was accomplished by evaluating the "overall effectiveness"
of those alternatives that satisfied the threshold criteria (i.e., were both protective of the
environment and ARAR-compliant). Overall effectiveness was evaluated by assessing
three of the five balancing criteria in combination (long-term effectiveness and perma-
nence; reduction in toxicity, mobility, and volume through treatment; and short-term
effectiveness). Overall effectiveness was then compared to costs to determine cost-
effectiveness. The relationship of the overall effectiveness of the selected remedy was
determined to be proportional to its costs, and hence the selected remedy represents a
reasonable value for the money to be spent.

The estimated 50-year present worth cost of the selected remedy (using a 3.5 percent
interest rate) is $21,100,000. Although Alternative 2A is $3,200,000 less expensive than
the selected remedy and Alternative 2B is $8,300,000 less expensive, these alternatives
rely solely on containment to prevent mobilization of contaminated sediment in the
Spring Creek Arm. Under Alternatives 2A and 2B, containment would be achieved by
placing a subaqueous cap designed to withstand the greatest anticipated discharges from
SCPP and SCDD. Capping is expected to be less effective in containing the sediments
because placement of the cap on the fine grained sediments presents difficult engineering
challenges. Some portion of the contaminated sediments, particularly the unconsolidated
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upper sediments, would be expected to be resuspended during cap placement. Capping is
a less permanent action than removal and disposal in an engineered upland cell. The
long-term effectiveness of capping is entirely dependent on the adequacy of maintenance
of capping components and land use restrictions to prevent dredging or construction
activities that could damage the integrity of the cap. In addition, Alternatives 2A and 2B
do not employ treatment technologies to reduce the toxicity, mobility, or volume of con-
taminated sediment. For these reasons, EPA believes the selected alternative achieves a
greater overall protectiveness than Alternative 2 and is cost-effective. EPA also believes
that partial removal, combined with limited restrictions on Keswick Reservoir operations
under the selected remedy, will provide an overall level of protection comparable to
Alternative 3 (full removal) and Alternative 5 (partial removal with capping) at a signifi-
cantly lower cost ($3,100,000 to $8,000,000 less expensive).

Construction and maintenance costs are similar for a disposal cell at the selected location
adjacent to Spring Creek Reservoir and a disposal cell located adjacent to Iron Mountain
Road. The estimated costs are within $250,000, and the 50-year present value is within
$300,000 for the two disposal locations. The cost difference is well within the expected
accuracy range of the estimates. The selected disposal cell location adjacent to Spring
Creek Reservoir will provide greater long-term protection of the environment and greater
short-term protection of human health than the disposal cell location adjacent to Iron
Mountain Road.

2.13.4 Utilization of Permanent Solutions and Alternative Treatment
Technologies to Maximum Extent Practicable

EPA has determined that the selected remedy represents the maximum extent to which
permanent solutions and treatment technologies can be utilized in a practicable manner
for the interim remedial action. The selected remedial action is not designed or expected
to be final, but EPA has determined the selected remedy represents the best balance of
trade-offs among alternatives with respect to pertinent criteria, given the limited scope of
the action. The selected remedy provides the best balance of trade-offs in terms of the
five balancing criteria, while also considering the statutory preference for treatment as a
principal element, bias against off-site treatment and disposal, and considering State and
community acceptance.

The selected remedy satisfies the criteria for long-term effectiveness by removing con-
taminated sediment that is most susceptible to erosion, treating and dewatering dredge
discharge, and disposing of solids in an onsite upland disposal cell. Limited restrictions
on Keswick Reservoir operating levels during rare hydrologic events will be sufficient to
prevent the migration of sediment remaining in the Spring Creek Arm after dredging. Ex
situ chemical and physical treatment of dredge discharge will reduce the volume of con-
taminated material requiring onsite disposal and will reduce the mobility of heavy metals.
Dredge discharge will be disposed onsite within a watershed that has already been impac-
ted by discharge of AMD from the IMM Site. Short-term risks to the environment during
remediation include the potential for resuspension and movement of contaminated sedi-
ment during dredging. A combination of controls will be used to mitigate this risk, and
the selected remedy does not present different or more significant short-term risks than
other alternatives. The selected remedy is more technically feasible to implement with
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fewer anticipated difficulties and fewer uncertainties compared to other alternatives. The
cost of the selected remedy is in the middle of the range of alternatives evaluated.

The State agencies expressed support for the selected remedy. However, the State indi-
cated the need to implement adequate sediment containment safeguards (i.e., resuspen-
sion management) during sediment removal operations. In response, EPA will implement
several specific measures to assure close coordination with State agencies and to ensure
that contaminated sediments will be contained during dredging operations. These meas-
ures include:

• EPA will acquire additional data during the design phase to further characterize sedi-
ment engineering properties;

• EPA will work closely with State agencies to develop and implement a well designed
monitoring program to provide early detection of potential problems;

• EPA will closely coordinate with State agencies during the phased implementation of
the dredging operations;

• EPA will involve the State agencies in the evaluation of the performance of sediment
containment measures and consult with the State agencies regarding the potential
need for additional sediment containment safeguards during the sediment removal
program.

In the letter dated September 13, 2004, to Rick Sugarek/EPA re Concurrence with EPA's
Proposed Plan to Cleanup Contaminated Sediments in the Spring Creek Arm of Keswick
Reservoir for the Iron Mountain Mine Superfund Site, Redding, California, James
Tjosvold/DTSC stated that:

The State feels that EPA has responded to our concerns, and in conjunction with
following the State's substantive requirements for dredging operations that will be
transmitted to EPA at a later date, the project should not significantly impact
water quality. EPA, in coordination with the State, will continue to develop safe-
guards presented in the technical memorandum [CH2M HILL, re Iron Mountain
Mine: Design Concepts in Remediation Approach, August 18, 2004] and incorpo-
rate them into the project design.

A copy of this letter is included in Appendix A of this ROD.

During the public meeting on August 25,2004, the majority of interested persons
expressed their support for the preferred alternative. Several community members and the
City of Redding (Redding Municipal Utilities) expressed concerns regarding the potential
for release of contaminated sediments during dredging and resultant impacts on water
quality, human health, and aquatic life. EPA will implement multiple controls during in-
water work to mitigate risks. As discussed above, EPA will implement specific measures
to assure close coordination with State agencies in developing, implementing, and evalu-
ating a monitoring program and phased dredging approach.
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2.13.5 Preference for Treatment as a Principal Element
The largest environmental risk from metal contamination in the Spring Creek Arm is the
potential for a significant release of contaminated sediment into the Sacramento River
ecosystem. Technology screening performed as part of the Sediment FS determined that
in situ treatment technologies to reduce the toxicity, mobility, or volume of metal con-
tamination in sediment are technically infeasible, are prohibitively expensive, and/or have
not been used and proven for commercial or full-scale applications. The selected remedy
therefore relies on removal and ex situ treatment to mitigate the environmental risks at
the site. By using ex situ physical and chemical treatment of dredge discharge as a sig-
nificant portion of the remedy, the statutory preference for remedies that employ treat-
ment as a principal element is supported.

Metal loads discharged from the IMM Site, the source for formation of metal-laden sedi-
ment, have been drastically reduced as a result of completed and ongoing remedial
actions under RODs 1 through 4. The HDS neutralization treatment process is very
effective in removing heavy metals from collected AMD. Treatment of AMD flows from
the IMM Site will result in a total reduction of copper, cadmium, and zinc discharged
from SCDD to approximately 5 percent of the pre-1994 discharge. EPA is not selecting a
remedy that treats the source in a manner that prevents the formation of AMD because
EPA is not currently aware of such an approach that could be effectively implemented at
IMM. EPA encourages the continued development and evaluation of alternatives that
may partially satisfy the preference for treatment as a principal element, and this issue
will be addressed in the final decision document for the Site.

2.13.6 Five-year Review Requirements
The selected remedy will result in hazardous substances, pollutants, or contaminants
remaining onsite above levels that allow for unlimited use and unrestricted exposure.
Contaminated sediment that is susceptible to erosion only under rare discharge events
will remain in deeper portions of the Spring Creek Arm in Pile C. Sediment that will be
dredged from the Spring Creek Arm will be dewatered and disposed in an engineered,
upland disposal cell located adjacent to Spring Creek Reservoir. This disposal location is
located on the IMM CERCLA site. Section 121(c) of CERCLA and the NCP at
§300.430(f)(5)(iii)(C) therefore require EPA to conduct a statutory review no less often
than each 5 years after initiation of remedial action to ensure that the remedy is protective
of human health and the environment.

2.14 Documentation of Significant Changes from Preferred
Alternative of Proposed Plan

The Proposed Plan to address environmental threats posed by contaminated sediment in
the Spring Creek Arm of Keswick Reservoir was released for public comment in August
2004. The Proposed Plan identified Alternative 4A as the preferred alternative for reme-
diation of contaminated sediment in the Spring Creek Arm. EPA reviewed all written and
verbal comments submitted during the public comment period. It was determined that no
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significant changes to the remedy, as originally identified in the Proposed Plan, were
necessary or appropriate.
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EPA provided a public comment period from August 11,2004, to September 13,2004, for the
proposed remedial action described in the Proposed Plan for contaminated sediment in the
Spring Creek Arm of Keswick Reservoir. The Proposed Plan, Sediment FS, Sediment RI, and
other documents in the Administrative Record file were available to the public in the Iron
Mountain Mine Administrative Record maintained at the EPA Records Center in San
Francisco, California, and information repositories maintained at the Shasta County Library
in Redding, California, and Meriam Library, California State University-Chico, in Chico,
California.

In addition to providing an opportunity to the public to provide written comments, a public
meeting was held at the Red Lion Hotel in Redding, California, on August 25,2004, to pre-
sent EPA's Proposed Plan, to answer questions, and to receive verbal public comments. The
August 25, 2004, public meeting was recorded, in its entirety, by a certified shorthand repor-
ter. The transcript of the public meeting is part of the Administrative Record, maintained at
the EPA Records Center in San Francisco.

Details of EPA's community relations activities for the IMM Site are presented in Section 2.3
of the Decision Summary. See also the Response to Comment CM-p59-2 in Section 3.4.1
below.

This Responsiveness Summary summarizes information about the views of State support
agencies, interested community members, and local government agencies regarding both
the remedial alternatives and general concerns about the site submitted during the public
comment period. It also documents how public comments were integrated into the decision-
making process. Because State Acceptance and Community Acceptance of cleanup alterna-
tives are separate criteria in EPA's nine criteria established in the NCP, State comments and
community comments are addressed separately below. A point-by-point, detailed response
to comments follows the summary.

3.1 Summary of State Support Agency Comments
and EPA Responses

The State has expressed its support for the preferred alternative presented in the Proposed
Plan, Alternative 4 - Partial Dredge with Disposal in Upland Dewatering/Disposal Cell.
Letters expressing concurrence with the preferred alternative were submitted by DTSC and
CDFG during the public comment period. These letters are included in Appendix A of this
ROD. RWQCB, CDFG, Reclamation, and DTSC verbally expressed their support for the pre-
ferred alternative during the presentation made at the 2004 Proposed Plan public meeting
on August 25,2004.

The State had previously raised some concerns about the need for sediment containment
safeguards (i.e., resuspension management) during sediment removal operations. In
response to these concerns, EPA will implement several specific measures during the design
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and implementation of the remedial action to ensure close coordination with State agencies
and to ensure that contaminated sediments will be contained during dredging operations.
These measures include:

• EPA will acquire additional data during the design phase to further characterize sedi-
ment engineering properties;

• EPA will work closely with State agencies to develop and implement a well designed
monitoring program to provide early detection of potential problems;

• EPA will closely coordinate with State agencies during the phased implementation of
the dredging operations; and

• EPA will involve the State agencies in the evaluation of the performance of sediment
containment measures and consult with the State agencies regarding the potential need
for additional sediment containment safeguards during the sediment removal program.

Given these measures, and in conjunction with compliance with ARARs for dredging
operations, the State believes that the preferred alternative should not significantly impact
water quality (September 13,2004, letter to Rick Sugarek/EPA re Concurrence with EPA's
Proposed Plan to Cleanup Contaminated Sediments in the Spring Creek Arm of Keswick Reservoir
for the Iron Mountain Mine Superfund Site, Redding, California, James Tjosvold/DTSC).

The State has also expressed its support for the disposal cell location adjacent to Spring
Creek Reservoir. The State prefers this location because it is in a watershed that has already
been impacted by historic mining operations and public access can be more easily restricted.
For these reasons, the State believes the disposal cell location adjacent to Spring Creek pre-
sents lower risks to human health and the environment than the location adjacent to Iron
Mountain Road.

3.2 Summary of Community Comments and EPA Responses
The public meeting held in Redding in connection with the August 2004 Proposed Plan was
attended by approximately 40 people. During the public meeting, the majority of interested
persons expressed their support for the preferred alternative presented in the Proposed
Plan. One community member stated that the preferred alternative was cost-effective and
will support improvements being made to winter-run Chinook salmon habitat in the
Sacramento River. During the public meeting, the community also expressed its support for
the disposal location adjacent to Spring Creek Reservoir, One community member
expressed concerns regarding the potential disposal location along Iron Mountain Road.
These concerns include potential impacts to residents in the Flat Creek watershed area and
impacts to recreational uses of the area.

Several community members expressed concerns regarding dredging and onsite disposal.
These include:

(1) Potential impacts to land value;

(2) Potential for release of toxic sediments and impacts to water quality during dredging;
and
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(3) Long-term monitoring requirements for the disposal cell

Detailed comments are provided in Sections 3.4.1 and 3.4.2 of this Responsiveness Sum-
mary. The responses are summarized below:

1. EPA does not expect the selected remedy to have any negative impact on private prop-
erty values. The engineered disposal cell will be located on public lands behind Spring
Creek Debris Dam managed by Reclamation in a watershed already impacted by his-
toric mining activities. The disposal cell would be located at a distance of approximately
1.5 miles from the town of Keswick. Construction activities are expected to require 2 to
3 years to implement. Short-term impacts to public lands from construction activities
(e.g., construction of staging areas, mobilizing dredging equipment, and installing .
pipelines) will be mitigated, and impacted land will be restored to the existing or an
improved condition.

2. As discussed in Section 2.13.1 of the Decision Summary, EPA will implement multiple
controls during dredging to mitigate risks to the environment by rmnirnizing the distur-
bance and resuspension of sediment and/or the migration of suspended sediment.
Li-water work will primarily be limited to periods when SCPP is not operating and no
flow is being released from SCDD. This will facilitate construction, allow easier anchor-
ing and movement of equipment, and limit migration of suspended sediment. Other
methods to limit suspension and migration of contaminated sediment might include
best management practices, engineering design, and sediment curtain barriers. Moni-
toring will be performed during remedial action to determine effectiveness of resuspen-
sion management. As discussed above, EPA will implement specific measures to ensure
close coordination with State agencies in developing and implementing a monitoring
program and implementing and evaluating the phased dredging approach.

EPA will also implement a conservative, phased dredging program. Phase I will be
implemented during the first working year of the project. Phase I will begin at the
upstream sediment pile (Pile A), and production rates will be low to allow more con-
trolled conditions. EPA will collect data and evaluate the ongoing performance of Phase
I dredging operations. Should problems arise during Phase I dredging, EPA will work
with State agencies to implement additional controls, reduce dredging rates, or shut
down equipment until issues can be resolved.

3. As part of the remedial design for the disposal cell, EPA will prepare a water quality
monitoring and response program and submit the program for review by RWQCB. The
upland disposal cell adjacent to Spring Creek Reservoir will comply with the substantive
portions of the regulations for a mining waste management unit (State of California
Water Code § 13172 and 27 CCR promulgated thereunder). Subsection "Action-specific
ARARs" under Section 2.13.2 provides additional detail. EPA will implement surface
water monitoring under the selected remedy to determine the continued effectiveness of
the remedy. And as mandated by Superfund law (CERCLA and its reauthorizations),
EPA will conduct statutory reviews every 5 years after initiation of remedial action to
ensure that the remedy is protective of human health and the environment (see Section
2.13.6 of the Decision Summary).
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A few community members proposed additional alternatives they felt would be more pro-
tective than the preferred alternative. These alternatives involve technologies that were
screened out in the Sediment FS based on technical implementability, effectiveness, and/or
cost. EPA determined that the alternatives proposed by community members would be
technically challenging and very costly compared to the alternatives developed and evalu-
ated in the Sediment FS.

3.3 Summary of Local Government Agency Comments
and EPA Responses

Letters were received from two local government agencies: Redding Municipal Utilities and
Shasta County Air Quality Management District. Detailed comments are provided in Sec-
tion 3.4.4 of this Responsiveness Summary. The responses are summarized below.

Redding Municipal Utilities
Redding Municipal Utilities stated that the removal of sediments in the Spring Creek Arm
of Keswick Reservoir is a worthwhile endeavor for the long-term health of the Sacramento
River. However, the Wastewater and Water Utilities expressed concerns regarding short-
term impacts on water quality in the Sacramento River during dredging operations and
potential effects on Redding's domestic water supply and wastewater treatment plant
discharges.

As discussed in the responses to State support agency and community comments, EPA will
implement severaLspecific measures and closely coordinate with State agencies to ensure
that contaminated sediments will be contained during dredging operations. The dredging
program will be designed and implemented to provide adequate sediment containment
safeguards to meet the substantive requirements of the RWQCB and other ARARs. The dis-
charge of water from the Spring Creek Arm of Keswick Reservoir into the Sacramento River
will meet applicable water quality requirements.

The dredging operations will be designed to meet water quality objectives at the point of
compliance upstream of the City of Redding drinking water intakes. EPA will work with the
RWQCB to ensure that the monitoring plan addresses issues presented by the City. EPA will
involve the State agencies in the evaluation of the performance of dredging operations and
sediment containment measures, and EPA will consult with the State agencies regarding the
potential need for additional safeguards.

Shasta County Air Quality Management District
Shasta County Air Quality Management District submitted a comment that air emission
permits may be required. Under CERCLA §121(e), 42 USC §9621(e), EPA is not required to
obtain permits nor undergo a permit equivalency process for the selected remedial action.
However, EPA will work closely with Shasta County Air Quality Management District to
comply with the substantive requirements of the applicable portions of the Air Quality
Management District's regulations, and will abide by all ARARs during dredging and con-
struction. During the design process, EPA will consult with Shasta County to ensure that
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plans, specifications, and the subcontract documents identify and require compliance with
the ARARs and that appropriate monitoring is conducted during construction.

3.4 Detailed Response to Comments
The purpose of this section is to provide EPA's responses to the comments received from the
public and State support agencies on EPA's Proposed Plan and Administrative Record for
the Iron Mountain Mine Superfund Site, OU5, Spring Creek Arm of Keswick Reservoir.

EPA received written comments during the public comment period and formal verbal com-
ments at EPA's public meeting. EPA is required by law to consider and address only those
comments that are pertinent and significant to the remedial action being selected. EPA is not
required to address comments that pertain to the allocation of liability for the remedial
action, nor potential enforcement actions to implement the remedial action, as these are
independent of the selection of the remedial action and EPA's Proposed Plan. EPA does
have the discretion to address comments with limited pertinence if doing so would none-
theless address the concern of a significant segment of the public.

Written comments submitted to EPA are included in the Administrative Record. To protect
the privacy of individual community members, only written comments from State support
and local government agencies are reproduced in Appendix A to this ROD.

This section will present detailed responses in the following order:

• Comments received during the public meeting held August 25,2004
• Written comments received by EPA from community members
• Written comments received by EPA from State support agencies
• Written comments received by EPA from local government agencies

3.4.1 Comments Received at Public Meeting and EPA Responses
Comments in this section are indexed for convenience. An example for a verbal comment
received during the public meeting is "CM-p58-l." The "CM" designation indicates "Com-
munity Meeting," "p58" indicates the page number of the transcript of the August 25,2004,
public meeting where the comment was recorded, and the comments are consecutively
numbered to account for multiple comments on a page.

Comment CM-p58-1
MS. HORNER: I am Terry Horner, I live in downtown Keswick. I'm curious to find out if
this is going to affect our land that's right there. I'm an owner of land that comes right up to
the edge of it, and I want to know how that's going to affect our land value wise.

Response CM-p58-1
EPA does not expect the selected remedy to have any negative impact on property values.

The engineered disposal cell for dredged sediment will be located on public lands managed
by Reclamation, behind Spring Creek Debris Dam, in a watershed already impacted by his-
torical mining activities. The disposal cell will be located approximately 1.5 miles from the
town of Keswick. The disposal cell will not be visible from county or state roads. And
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unlike a municipal landfill, this disposal cell will not release any unpleasant odors during
long-term operation.

Dredging and construction activities are expected to require 2 to 3 years to implement.
In-water work will be limited to 2 to 3 months per year. Short-term impacts from construc-
tion activities may occur, including clearing of vegetation to create land staging areas,
installing pipelines to convey discharge from the dredge to the disposal cell, increased truck
traffic on Iron Mountain Road, and noise associated with operating dredging equipment,
generators, and pump stations. Boat access and recreational use of the Spring Creek Arm
will be limited during in-water work. Short-term impacts from construction activities will be
minimized to the extent possible, and impacted land will be restored to the existing or an
improved condition.

Comment CM-p59-1
MS. RARDIN: Annette Rardin, R-a-r-d-i-n. I support the preferred alternative. I do have
concerns how far, if the disposal site were to be on Iron Mountain Road at the ad hoc gun
range, concerns for Flat Creek watershed area of residents as well as the off-highway vehicle
area and the various other recreational uses out that way.

Response CM-p59-1
EPA has selected the disposal cell location adjacent to Spring Creek Reservoir instead of the
location adjacent to Iron Mountain Road because of reduced risks to human health and the
environment and in response to opinions expressed by the State and community.

Negative aspects of locating the disposal cell along Iron Mountain Road include potential
short-term impacts to the local community and increased risks to the environment. The Iron
Mountain Road disposal site would be readily accessible to public, and restrictions to limit
trespassing would be much more difficult to enforce for this location. Dredging and con-
struction activities are expected to require 2 to 3 years to implement. During this time
period, residents in the Flat Creek watershed area would experience increased truck traffic
on Iron Mountain Road, construction and traffic diversions, noise associated with construc-
tion equipment and pump stations, and the three ad hoc gun shooting ranges would likely
be closed.

A comparison of the two disposal locations is presented in Section 2.10.2 of the Decision
Summary, and the rationale for selecting the disposal location adjacent to the Spring Creek
Reservoir is presented in Section 2.12.1.

Comment CM-p59-2
MR. KLESEEN: My name is Ted Kleseen, K-1-e-s-e-e-n. I have been here quite a while. This
area came to my notice when I was working on the soil map of the county. I took some pH
samples just upstream from this and got what you said, pH 3 in the soil, which is kind of
unheard of. Nowhere else will you get that, except in a laboratory with straight sulfur,
whatever it is. Anyway, sulphuric acid.

My question is, why can't the sign on Spring Creek Debris Dam be changed to read Spring
Creek Temporary Storage - Spring Creek Toxic Waste Dam, Temporary Storage Dam — I'm
sorry, Toxic Waste Temporary Storage Dam.
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Response CM-p59-2
EPA agrees that the public needs to be informed regarding the nature and extent of con-
tamination and associated risks. However, Spring Creek Debris Dam is managed by the
U.S. Bureau of Reclamation, and any change to the name of Spring Creek Debris Dam
would need to be made by Reclamation.

Public involvement is an important aspect of EPA's efforts at Iron Mountain Mine, and is in
fact mandated by the Superfund law (CERCLA and its reauthorizations). To inform and
involve the public, EPA holds community meetings, conducts interviews with media repre-
sentatives, and produces fact sheets. EPA has recently undertaken the following actions to
involve the public in the decisionmaking process for this site:

• Published and distributed a Proposed Plan for the Spring Creek Arm of Keswick Reser-
voir Operable Unit

• Conducted a 30-day public comment period on the Proposed Plan (August 11,2004, to
September 13,2004) and announced this in the local newspaper

• Made the supporting studies, files, and documents ("Administrative Record") available
for public review in the Shasta County Library and in the Meriam Library at California
State University-Chico

• Conducted a public meeting in Redding on August 25,2004, to hear and transcribe
comments from all interested parties

• Considered and responded to all written comments submitted to EPA during the public
comment period and all verbal comments made at the public meeting

Comment CM-p60-1
MS. AMES: Marcia Ames, A-m-e-s. I work for the City of Redding and we will be filing
some official comments in writing at a later date when we've had a little more opportunity
to review the official document. A couple of things.

First of all, the document you guys sent to the Shasta County Library was all on CD-ROM
and you had to print each individual page because they all came through as .tif files.

You need to take a look what you're putting out before you put it out. It was very difficult
to review. We do now have a hard copy that we received from CH2M HILL earlier today.

Response CM-p60-1
CH2M HILL, on behalf of EPA, delivered a hard copy of the Sediment Feasibility Study and
Sediment Remedial Investigation to the Shasta County Library before the beginning of the
public comment period. Doris Powers with CH2M HILL called Shasta County Library after
the public meeting and confirmed that the library still had the hard copy available and
asked that this be given to interested parties for their review instead of the CD-ROM. EPA
and CH2M HILL apologize for the inconvenience.
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Comment CM-p61-1
MS. AMES: But one of our concerns is that we have a water treatment plant downstream.
We have been assured we shouldn't have any issues with water quality for human health
criteria. We also have two wastewater treatment plants downstream that have discharge
criteria that are orders of magnitude lower than what we're looking at here. Copper dis-
charge standard is 12 micrograms per liter.

And so we want some assurance we're not going to end up getting fined for these problems
because obviously our taxpayer dollars are, you know, being used to clean up the sedi-
ments. We don't want to have to pass any more fees onto the users of City of Redding Waste
Water Treatment. Thanks.

Response CM- p61-1
Please see the response to written comments provided by Richard Elliott, Wastewater Utility
Supervisor for Industrial Waste, Redding Municipal Utilities. These comments are num-
bered RMU-1 through RMU-3 in Section 3.4.4.

Comment CM-p61 -2
MR. RARDIN: Robert Rardin. Is there a debris pile where Flat Creek dumps into Keswick
Lake? Because it was a very polluted creek for quite a while, too.

Response CM-p61-2

Sediment within the Flat Creek drainage has not been officially investigated. The creek
channel does not have adequate volume or geometry for sediment to settle and deposit in
large piles as has occurred in the Spring Creek Arm of Keswick Reservoir. A smaller delta of
sediment has been observed at the outlet of Flat Creek. However, EPA expects that the
majority of sediment that was deposited from historical discharges was flushed into Kes-
wick Reservoir during rain events and high water levels.

Currently, clean water is diverted around the Iron Mountain Mine Superfund Site in Flat
Creek. Since 1991, approximately 6 square miles (40 percent) of the Upper Spring Creek is
diverted into the Flat Creek drainage to avoid mining-related impacts from Iron Mountain
Mine. Continuing low-level metal loads in Flat Creek are primarily attributed to the Stowell
mine rather than Iron Mountain Mine.

Water quality in the lower reaches of Flat Creek (at Keswick Reservoir) was monitored
during the wet seasons of 1995 through 2000. Over the period of record, dissolved copper
ranged from 1.1 to 24.6 parts per billion (ppb), dissolved zinc ranged from non-detect to
168 ppb, and pH was near-neutral (ranging from 6.92 to 7.73). For comparison, copper and
zinc concentrations were up to two orders of magnitude greater in the discharge from
Spring Creek Debris Dam (as evidenced by samples collected at the Spring Creek weir).
Over this same time period, dissolved copper ranged from 251 to 2,840 ppb, dissolved zinc
ranged from 296 to 3,390 ppb, and the pH was acidic (ranging from 3.44 to 5.04) in the dis-
charge from Spring Creek Debris Dam.
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Comment CM-p62-1
MR. GALLOWAY: Jamie Galloway, C-a-1-l-o-w-a-y. I work at a fish hatchery and I'm inter-
ested in water treatment. I think that, you know, for what they're going to spend for this, it's
minuscule compared to what we spent on Shasta Dam on the temperature control device
trying to improve just the temperature of the water in the river.

So, you know, this would only help that. So I'm behind it all the way. We have winter run in
the river. We're trying to improve that. We're spending money trying to improve the habitat
and, you know, this is just another part of that. Thank you.

Response CM-p62-1
EPA agrees with the comment. The fishery resources and sensitive aquatic species in the
Sacramento River below Keswick Dam are the primary natural resources at risk from
releases of toxic metals from the Spring Creek Arm of Keswick Reservoir. The selected rem-
edy will be designed to prevent migration of contaminated sediment from the Arm into the
Sacramento River by removing sediment that is most susceptible to erosion.

Comment CM-p62-2
MS. O'GRADY: My name is Mary O'Grady. I'm a Redding resident. I want to add this
comment about afterwards. You spoke about the monitoring, you know, if it was in one
area, stepped up in the other area, not so stepped up. I would like to put it on record that for
no matter what happens afterwards, I would like it to be closely monitored still because too
many times have things been cleaned up and then afterwards there's a worse problem.
That's all. Thank you.

Response CM-p62-2
The disposal cell will be constructed and maintained to prevent releases of contamination to
surface water or groundwater. The cell will undergo long-term maintenance and manage-
ment, including: cover maintenance, collection and disposal of filtrate (i.e., water that drains
out of the cell), and inspections. EPA will prepare a water quality monitoring and response
program for the disposal cell and submit the program for review by the Regional Water
Quality Control Board. At a minirnum, surface water quality monitoring will be performed
to determine the continued effectiveness of the remedy, and as mandated by Superfund law
(CERCLA and its reauthorizations), EPA will conduct statutory reviews every 5 years to
ensure that the remedy remains protective of human health and the environment.

Comment CM-p63-1
MR. STEPHENS: My name is Ryan Stephens, S-t-e-p-h-e-n-s. There's been a lot of concern
I've heard about the salmon, fish, but I don't know if there's been any research towards the
agriculture, the plants soaking up any kinds of materials coming out of the sediment pool in
the dredging.

Response CM-p63-1
EPA believes that dredging activities will not impact the quality of Sacramento River water
for irrigation. EPA will work with the State agencies to implement a phased dredging
approach and monitoring program that meets water quality goals that are protective of
human health and aquatic life. Recommended water quality goals for agriculture are less
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stringent than goals for the protection of human health or aquatic life. Recommended water
quality goals for agriculture were developed in Water Quality for Agriculture, Food and Agri-
culture Organization of the United Nations, Irrigation and Drainage Paper No. 29, Revi-
sion 1,1985. These guidelines are also included in a compilation of water quality goals by
John Marshack with Central Valley Regional Water Quality Control Board. Table 1 presents
a comparison of agriculture water quality goals with water quality goals that will be appli-
cable to the dredging operation. For the metals of primary concern (arsenic, copper, cad-
mium, and zinc), the recommended goals for agriculture are up to two orders of magnitude
greater than goals for protection of human health and aquatic life.

TABLE 1
Comparison of Water Quality Goals for Agriculture and for Protection of Human Health and Aquatic Life
Responsive Summary, Iron Mountain Mine Record of Decision 5, Shasta County, California

Agricultural Water
Quality Goala Water Quality Goal for Protection of

Metal (ppb) Human Health or Aquatic Life (ppb)

Arsenic

Copper

Cadmium

Zinc

100

200

10

2,000

10

4.1

0.22

16

Drinking water standard
Federal MCL and Basin Plan b

Protection of aquatic life
California Toxics Rule Continuous Concentration

Protection of beneficial uses
Basin Plan b

Protection of beneficial uses
Basin Plan b

Notes:
a Source: Water Quality for Agriculture, Food and Agriculture Organization of the United Nations,

Irrigation and Drainage Paper No. 29, Revision 1,1985
b Water Quality Control Plan (Basin Plan) for the Sacramento River and San Joaquin River Basins

ppb = parts per billion
MCL = maximum contaminant level

Comment CM-p63-2
MS. HORNER: Yeah. I'm concerned about you guys stirring up everything that's been sit-
ting for so long. It seems to me — I live there and I see the creek and it looks really clear and
clean all the way up to the first tunnel before you get to the dam itself.

I don't feel like you guys have even — I think it's fine. I mean, it's been clean, plants are
coming back. I see fish now in the water up there. I mean, is there something going on that's
not helping the environment? Because to me, if you start stirring things up, it will make it
worse. I don't know.

Response CM-p63-2
Cleanup actions at Iron Mountain Mine have significantly improved the quality of water
released from Spring Creek Debris Dam into Keswick Reservoir. EPA now controls and
treats 95 percent of historic copper, cadmium, and zinc discharged from the mine site. How-
ever, contaminated sediment in the Spring Creek Arm that formed from historical dis-
charges still poses a major threat to the downstream Sacramento River ecosystem. The
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sediments are toxic to aquatic life, and in the event of a major storm, these sediments could
erode, move, and redeposit in important fish spawning habitat of the Sacramento River
downstream of Keswick Dam.

EPA expects that there will be short-term increases in turbidity in the Spring Creek Arm as
sediment is stirred up during dredging. However, EPA will work with the State agencies to
implement multiple controls to limit the amount of sediment that is stirred up and prevent
sediment from moving downstream into lower Keswick Reservoir and the Sacramento
River. These controls are discussed in Comment CW-2A in Section 3.4.2. The controls will be
designed to meet water quality criteria in the Sacramento River that are protective of human
health and the environment.

Comment CM-p64-1

MR. KLESEEN: I wonder if everybody here, for instance, is aware why the smelters closed
in Keswick? Has that been covered?

They closed because the farmers in Happy Valley were losing their barbwire fences. This is
pretty hard to believe when you think of how unknown ecology was back that far back, but
the lawyers were able to convince — the farmers sued the mill to stop it and they won.

There was so much sulfur fumes going that far clear down to Happy Valley, 20 miles from
here, it melted barbwire fences.

Response CM-p64-1
Mr. Kleseen is correct that the historical copper smelters in Shasta County were shut down
because of environmental impacts. Mining in Shasta County historically supported five
copper smelters. The smelters were shut down over a 3-year period between 1919 and 1922.
The smelters were closed due to economics and pressure from farm interests because of
fume damages to orchard crops. (Regional Water Quality Control Board, Central Valley
Region, Draft Final Staff Report Amendments to the Water Quality Control Plan for the
Sacramento River and San Joaquin River Basins for Beneficial Uses at West Squaw Creek, Shasta
County, June 2004)

3.4.2 Written Comments Received from Community Members
Comments appearing in this section are given a "CW" designation, indicating "Community
Written comment" and numbered consecutively by the date they were written. If multiple
comments are provided in a single letter or email, they are designated as "A," "B," etc. An
example for a written comment received from a community member is "CW-2A."

Comment CW-1A
CHARLES GRIFFIN: Sir, I live in Keswick, and I was wondering why not dam the Spring
Creek Arm where it enters Keswick Reservoir and fill in the upper portion by the power
plant and build a canal from there to Keswick Reservoir via a filter plant ??

Response CW-1 A
EPA received this comment by e-mail and responded to Mr. Griffin by e-mail. The following text was
extracted from EPA's e-mail:
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Thank you for your interest in EPA's cleanup proposal for the contaminated sediments
located in the Spring Creek arm of Keswick Reservoir.

The approach that you have proposed would be very difficult to build and very costly. The
dam would have to be constructed while water continues to flow from Shasta Lake through
Keswick Reservoir into the Sacramento River. Although the water level in Keswick Reser-
voir could be lowered somewhat, you could not empty Keswick Reservoir. You would
probably have to drive sheet piling and construct the dam in some amount of water. It
would be difficult to control the quality of the construction, and costly. There are additional
complications related to the presence of an old railway trestle, 50 feet underwater, across the
mouth of the arm.

We looked at placing the water discharges from the power house and the spillway releases
into a channel to by-pass the arm. Constructing a channel large enough to handle large
storm flows, itself, is costly.

It turns out that there are less costly, but effective approaches to cleanup the sediments.
These approaches involve removing the sediments by dredging them and disposing of them
in an upland disposal cell, capping them in-place, or a combination of the two approaches.
These alternatives are outlined in our proposed plan.

Comment CW-2A
MARION SCHMITZ: My comments concern Alternatives 3 and 4.1 am concerned about
dredging operations stirring up and releasing toxins into the waterway unless something
more secure than sediment curtains are employed.

Response CW-2A
EPA believes the selected cleanup action can be completed safely and effectively, in compli-
ance with water quality goals for protection of human health and the environment. EPA
evaluated a number of alternatives and technologies for cleaning up the sediments. The
selected cleanup action, Partial Dredging and Disposal in a Disposal Cell, rninimizes the
amount of sediment that requires dredging, dewatering, and disposal; is the most techni-
cally feasible alternative; and contains fewer uncertainties than other alternatives evaluated.

EPA will use multiple controls to limit the amount of sediment that is stirred up and pre-
vent sediment from moving downstream into lower Keswick Reservoir and the Sacramento
River. These include:

• Dredging when Spring Creek Power Plant is not operating and there is no water flowing
through the Arm

• Using best management practices and engineering design to limit the amount of sedi-
ment that is stirred up during dredging, anchoring, and vessel operation

• Using sediment curtains to contain suspended sediment within the Arm

• Monitoring surface water quality to provide early warning of potential problems

EPA will implement a conservative, phased dredging program. Phase I will be completed
during the first working year of the project. Phase I will begin at the upstream sediment pile
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(Pile A), and production rates will be low to allow more controlled dredging conditions.
EPA will collect data and evaluate the ongoing performance of Phase I dredging operations
before beginning Phase n. Should problems arise during Phase I dredging, EPA will work
with State agencies to implement additional controls, reduce dredging rates, or shut down
equipment until issues can be resolved.

Comment CW-2B
MARION SCHMITZ: On the other hand in discussions with Dave Poore, BOR chief main-
tenance engineer at the Spring Creek power station, he stated that the unit can be shut down
for a three-month period in the winter during which no water would be discharged.

To me this is almost an invitation to erect a cofferdam at pile C and go in with large earth-
movers to remove piles A and B. I would think with proper planning, equipment, logistics,
and resources you could remove one hell of a lot of pile A and pile B sediment in three
months.

Response CW-2B
EPA has spoken with Dave Poore and other Reclamation employees in Central Valley
Operations about shutting down Spring Creek Power Plant during in-water work (e.g.,
dredging or capping of contaminated sediment). EPA and Reclamation discussed that up to
60 days could be arranged when Spring Creek Power Plant could be shut down. All of the
cleanup alternatives developed in the Feasibility Study and Proposed Plan assume that
in-water work will be performed over several years during periods when the power plant
could be shut down.

In Section 3 of the Sediment Feasibility Study, EPA did evaluate using structural control
barriers such as sheet piling, berms, or embankments to isolate areas to be dredged or exca-
vated. EPA determined that the construction of these barriers would be very difficult and
costly. The dam or barrier would be constructed either along the mouth of the Spring Creek
Arm or along the edges of the individual piles. Keswick Reservoir could only be lowered by
10 to 15 feet during construction because of design restrictions of Keswick Dam. Water
would continue to flow from Shasta Lake through Keswick Reservoir to the Sacramento
River during construction activities. The presence of an old railway trestle, 50 feet under-
water, across the mouth of the Arm would cause further complications. These factors would
make construction of a structurally stable wall difficult. To allow earthmoving equipment
on the sediment, the sediment within the Arm would need to be further dewatered. Keeping
the Spring Creek Arm in a dewatered condition during excavation would be difficult, and
differences in water levels between the contained area and Keswick Reservoir might cause
structural failures of a temporary barrier.

EPA believes that the preferred cleanup option is a more feasible, less costly, and effective
approach.

Comment CW-3A
JOY LOUISE NEWCOM: The alternatives for the Iron Mt. Mine Superfund Site seem
unprotective and inadequate for fragile beings like toddlers, the injured, the sick, the
elderly, endangered species, coho salmon, frogs, butterflies, wildflowers, etc. Please
consider California's POPULATION GROWTH!
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Response CW-3A
EPA evaluated whether sediments or surface water in the Spring Creek Arm of Keswick
Reservoir pose unacceptable risk to human health or the environment under current and
reasonably anticipated future site use conditions. Results are summarized in Section 2.7 of
the Decision Summary and Appendix E of the Sediment Feasibility Study. The Sediment FS
is available in the information repositories at the EPA Records Center, the Shasta County
Public Library, and the Meriam Library at California State University-Chico.

The risk evaluations indicate that surface water and sediment in the Spring Creek Arm do
not pose a current or future unacceptable risk to human health. This evaluation considered
children who might accidentally swallow or come into skin contact with surface water or
sediment while using the Arm for recreation (e.g., swimming).

The evaluation concluded that metal contaminants in the sediment are toxic to aquatic life in
the Spring Creek Arm. The pollutants are particularly toxic to organisms and habitat at the
bottom of the creek and fish in early Iffe stages. EPA can not guarantee that a cleanup action
will improve the aquatic habitat in the Spring Creek Arm. Even if all the sediment were
removed, sand and gravel at the bottom of the original creek bed is also likely contaminated
by historical copper smelting adjacent to Keswick Reservoir. Instead, the cleanup actions
presented in the Proposed Plan are designed to prevent a release of contaminated sediment
from the Spring Creek Arm into the Sacramento River ecosystem downstream of Keswick
Dam. A large release could occur during major storm events when high flows are released
from the Spring Creek Power Plant. During such an event, Sacramento River water quality
would be expected to be highly toxic to aquatic life. It is also expected that toxic sediments
would deposit in the gravels of the important Sacramento River spawning grounds. These
sediments would threaten the early life stages of endangered and threatened species of
salmon, and could threaten entire populations of the salmon.

There is no expectation for the future use of the land adjacent to the Spring Creek Arm to
change. The Shasta County General Plan Map indicates the majority of the land surround-
ing the Spring Creek Arm is public lands and will not be developed for residential, com-
mercial, or industrial use. In developing and evaluating the selected cleanup action, EPA
has considered that Keswick Reservoir is used for recreational activities (e.g., fishing and
boating). The cleanup action will not impact these recreational uses.

Comment CW-3B
JOY LOUISE NEWCOM: Would it be possible to dam all pollutants from the Sacramento
River, do a full and complete dredge, haul the pollutants by truck and railroad to the largest
barges and freight ship or tug to the deepest part of the ocean; sink it to the bottom of the
ocean with anchors and weights, so saltwater can dissolve it???

Response CW-3B
No, EPA does not believe the proposed approach would be feasible. In the Sediment Feasi-
bility Study (Section 3.2.6), EPA did evaluate construction of a dam or barrier at the mouth
of the Spring Creek Arm, excavating (or "dry dredging") the sediments, and transporting
the sediment by truck to a disposal location. EPA also evaluated an option where flow into
the Spring Creek Arm would be diverted into a new channel and the sediments would be
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capped in place. EPA decided these approaches would be very difficult to implement and
costly due to a number of factors.

Construction of a dam or barrier at the mouth of the Arm would be very difficult. Keswick
Reservoir cannot be emptied; the reservoir could only be lowered by a maximum of 10 to
15 feet. The dam would need to be constructed as water continues to flow from Shasta Lake
through Keswick Reservoir to the Sacramento River. Response CW-2B provides additional
detail on difficulties with building a dam or barrier to isolate the Spring Creek Arm and
excavating sediment.

Approximately 10,000 to 25,000 truckloads of excavated sediment would be transported to
the ultimate disposal location. This would result in increased truck traffic for local residents
and potentially greater risk of exposure of workers and residents to contaminated dust. Dis-
posing of excavated or dredged sediment in the ocean would present greater risks to the
environment than disposing of contaminated sediment in an onsite disposal cell. Sinking the
sediment to the bottom of the ocean would spread the contamination into an unimpacted
and less controlled environment. Ocean disposal would also be prohibited under applicable
provisions of the Clean Water Act.

EPA believes the selected remedy meets remedial action objectives established to protect
human health and the environment. EPA believes that the selected cleanup action will be
easier to implement and less costly than the comment's proposed cleanup option.

Comment CW-3C
JOY LOUISE NEWCOM: Do you have a chemist and biologist overseeing this project? (Life
scientist have an interdependent perspective that engineers don't seem to have.)

Response CW-3C
Yes. A number of chemists and biologists are providing technical support and review for
this project. Scientists specializing in chemistry, metallurgy, botany, wetlands ecology, envi-
ronmental toxicology, and risk assessment have worked on this project under EPA's con-
tractor, CH2M HILL. Several of the engineers working on the project also possess degrees
and experience in environmental science.

EPA has worked closely with State support agencies and Natural Resource Trustees on the
Iron Mountain Mine project. Scientists from the California Department of Fish and Game,
Department of Toxic Substances Control, and Central Valley Regional Water Quality Con-
trol Board have reviewed and commented on studies and decision documents for the Spring
Creek Arm of Keswick Reservoir. In addition, representatives from the following agencies
have participated in meetings regarding the proposed cleanup options: US Bureau of Rec-
lamation, US Fish and Wildlife Service, US Geological Survey, US Corps of Engineers,
Bureau of Land Management, and the National Oceanic and Atmospheric Administration.

Comment CW-3D
JOY LOUISE NEWCOM: The owner of Iron Mt. Mine needs to be taken back to court,
again! He thinks the state, not him, is responsible. The ability to respond needs to be taught
to everyone!!!
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Response CW-3D
EPA's cost recovery litigation is continuing with respect to the liability of IMMI and
Mr. T. W. Arman.

Comment CW-4A

RYAN STEPHENS: On behalf of Northern California, and people around the world who
will be affected by a proposed dredging operation near Iron Mountain Mine, I believe it is
not in our best interest to proceed with the proposed dredging operation.

I believe there will be much difficulty controlling or monitoring the amount of deadly toxins
that will undoubtedly be stirred into the water that flows into the Sacramento River and
subsequently into our drinking water, agriculture, and onto unsuspecting wildlife, causing
catastrophic results I beg of you, you MUST ask yourself... Can we risk the contamination
of drinking water in one of California's fastest growing cities? Can we risk poisoning the
river that feeds the majority of our precious California crops? Can we risk poisoning our
wildlife?

Response CW-4A
EPA believes the selected cleanup action can be completed safely and effectively, in compli-
ance with water quality goals for protection of human health and the environment. EPA
evaluated a number of alternatives and technologies for cleaning up the sediments. The
selected cleanup action, Partial Dredging and Disposal in a Disposal Cell, mirurnizes the
amount of sediment that requires dredging, dewatering, and disposal; is the most techni-
cally feasible alternative; and contains fewer uncertainties than other alternatives evaluated.

EPA has worked closely with State support agencies and Natural Resource Trustees on the
Iron Mountain Mine project. Scientists from the California Department of Fish and Game,
Department of Toxic Substances Control, and Central Valley Regional Water Quality Con-
trol Board have reviewed and commented on the studies and decision documents for the
Spring Creek Arm of Keswick Reservoir. EPA will continue to closely coordinate with State
agencies throughout the project to ensure protection of natural resources.

EPA will work closely with the Central Valley Regional Water Quality Control Board to
develop and implement a monitoring program that provides early warning of water quality
problems. It is the Regional Board's mission to "preserve, enhance and restore the quality of
California's water resources, and ensure their proper allocation and efficient use for the
benefit of present and future generations."

EPA will use multiple controls to limit the amount of disturbance of sediment and prevent
the migration of suspended sediment. In-water work will primarily be limited to periods
when the Spring Creek Power Plant will be shut down and there is no flow through the
Arm. This will allow easier anchoring and movement of dredging equipment and will pre-
vent large amounts of suspended sediment from moving out of the Arm. Other methods to
limit suspension and migration of contaminated sediment might include best management
practices, engineering design, and flexible sediment curtain barriers.

EPA will implement a conservative, phased dredging program. Phase I will be completed
during the first working year of the project. Phase I will begin at the upstream sediment pile
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(Pile A), and production rates will be low to allow more controlled dredging conditions.
EPA will collect data and evaluate the ongoing performance of Phase I dredging operations
before beginning Phase n. Should problems arise during Phase I dredging, EPA will work
with State agencies to implement additional controls, reduce dredging rates, or shut down
equipment until issues can be resolved.

Comment CW-4B
RYAN STEPHENS:.. ..However, I do not believe this matter should simply be left alone. As
we have seen in the past, a large rain fall has the potential to dislodge toxic material, and
send them downstream.

I believe, in conjunction with a sustainable plan to remove contaminants before entering
water ways, one possible alternative, not listed in the EPA's plan, would be to cut off all
water flow through the toxic sediment areas, leading to the excavation of materials in a
"dry" environment. Such an action would guarantee the safety of the community, the integ-
rity of our precious agriculture, and the health of our wildlife. Shutting down the water flow
would lead to a temporary loss of electricity generation, but if we must stop the generation
of electricity, so be it, we can not put a price on the welfare of our city.

Response CW-4B
In the Sediment Feasibility Study (Section 3.2.6), EPA did evaluate using excavation (or "dry
dredging") to remove contaminated sediment from the Spring Creek Arm. EPA also looked
at diverting water discharged from the power plant and debris dam into a new channel and
capping the sediments in place. EPA decided these approaches would be very difficult to
implement and costly due to a number of factors.

To create a dry environment, Keswick Reservoir would be lowered, a structural control
barrier (e.g., sheet piling, berm, or embankment) would be constructed at the mouth of the
Spring Creek Arm, and sediment within the Arm would need to be dewatered. Several fac-
tors would make construction of a structurally stable wall and maintaining a dewatered
condition difficult. Keswick Reservoir cannot be emptied; the reservoir could only be low-
ered by a maximum of 10 to 15 feet. The dam would need to be constructed as water contin-
ues to flow from Shasta Lake through Keswick Reservoir to the Sacramento River. Response
CW-2B provides additional detail on difficulties with building a dam or barrier to isolate the
Spring Creek Arm.

Once the sediment in the Arm is dewatered, land excavators would remove sediment and
place excavated material into trucks to be transported to a disposal area. The excavated
sediment might need to be handled several times by an assembly line of excavators before
being placed into trucks. Depending on the size of the trucks and how much water can be
removed from the sediment, approximately 10,000 to 25,000 truckloads of excavated sedi-
ment would be transported to the ultimate disposal location or to a rail line. This would
result in increased truck traffic for local residents. Careful measures would need to be used
to prevent exposure to dust during excavation and transport of contaminated sediment.

EPA believes the selected remedy meets remedial action objectives established to protect
human health and the environment. EPA believes that the selected cleanup action will be
easier to implement and less costly than the proposed cleanup option.
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3.4.3 Written Comments Received from State Support Agencies
This section contains responses to comments received by EPA from state support agencies.
These comments are designated by the acronym for the agency (e.g. "DTSC" for Depart-
ment of Toxic Substances Control) and numbered consecutively.

James L. Tjosvold, Department of Toxic Substances Control,
California Environmental Protection Agency

Comment DTSC-1
The Department of Toxic Substances Controls (DTSC) has reviewed the Proposed Plan to
Cleanup Sediments in the Spring Creek Arm of Keswick Reservoir as part of the remedia-
tion of the Iron Mountain Mine Superfund Site, Redding, California. DTSC, as lead agency
for the State for the remediation of the Iron Mountain Mine Superfund Site, has conferred
with the Central VaUey Regional Water Quality Control Board (CVRWQCB) and the
Department of Fish and Game (DFG) regarding the Proposed Plan. The State Agencies con-
cur with the selected remedy identified in the Proposed Plan, the partial removal of
sediment from the Spring Creek Arm of Keswick Reservoir, and will work with the Envi-
ronmental Protection Agency (EPA) to implement the remedy.

Previous concerns voiced by the State regarding the adequacy of sediment containment
safeguards during implementation of the remedy were discussed and solutions proposed in
CH2M HILL's technical memorandum entitled "Iron Mountain Mine: Design Concepts In
Remediation Approach" and a conference call between the State and EPA. The State feels
that EPA has responded to our concerns and, in conjunction with following the State's sub-
stantive requirements for dredging operations that will be transmitted to EPA at a later date,
the project should not significantly impact water quality. EPA, in coordination with the
State, will continue to develop the safeguards presented in the technical memorandum and
incorporate them into the project design.

Response DTSC-1
EPA agrees with this comment. EPA will closely coordinate with the State during design,
implementation, and evaluation of the dredging program. During remedial design, EPA
will work with the State to continue development of safeguards that minimize the resuspen-
sion of sediment and prevent the migration of sediment. The project will comply with appli-
cable or relevant and appropriate requirements for dredging operations.

Donald B. Koch, California Department of Fish and Game

Comment CDFG-1
The Department of Fish and Game has reviewed the proposed plan to clean up the con-
taminated sediment which has been deposited in the Spring Creek arm of Keswick Reser-
voir from the Iron Mountain Mine Superfund site in Redding, California.

The Department supports the proposed action. We believe the no-action alternative consti-
tutes significant risk to the environment and that the proposed project needs to be com-
pleted. A dramatic example of the extent of the risk of leaving the sediment in place was the
brief discharge of the metal precipitates which occurred on May 25,1988,when the reservoir
was drawn down and the powerhouse discharged over the exposed metal sludge. Even
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though the fluvial erosion was brief and mobilized a minute portion of the waste piles, the
small amount of sediment caused a 30-mile long plume that traveled down the river to
Hamilton City and deposited contaminated sediment in important spawning areas.

Response CDFG-1
EPA agrees with this comment.

Comment CDFG-2
We believe the dredging proposed to remove the sediment is a manageable operation; cer-
tainly one that will have less environmental consequence and be more controllable than
what occurred in May 1988. Very brief events of sediment mobilization are capable of
exposing sensitive life stages of listed species of salmon throughout the entire Sacramento
River prime spawning area. This area is designated as one of the State's most important
salmon and steelhead spawning areas (Fish and Game Code Section 1505).

We look forward to working with the Environmental Protection Agency on the develop-
ment of the details of the dredging operation. The phased approach of dredging along with
project monitoring should allow the operation to be managed to attain the basin plan water
qualify objectives for the Sacramento River. The dredging project will also meet the goal of
preventing future movement of contaminated sediment into important spawning habitats in
the Sacramento River.

Response CDFG-2
EPA agrees with this comment. EPA will work with the State to implement a conservative,
phased dredging approach and monitoring plan designed to provide early detection of
potential problems. The dredging operation will be designed and implemented to meet
applicable water quality criteria for the Sacramento River.

3.4.4 Written Comments Received from Local Government Agencies
This section contains responses to comments received by EPA from local government agen-
cies. These comments are designated by the acronym for the agency (e.g. "RMU" for
Redding Municipal Utilities) and numbered consecutively.

Richard Elliott, Redding Municipal Utilities

Comment RMU-1
The City feels the removal of sediments in the Spring Creek Arm of Keswick Reservoir is a
worthwhile endeavor for the long-term health of the Sacramento River. However, the
Wastewater and Water Utilities have some concerns about water quality conditions in the
river during dredging operations and their possible effects on our domestic water supply
and our wastewater treatment plant discharges.

1. Reasonable assurances are made in the Administrative Records that water quality crite-
ria will not be exceeded during the dredging operations, and it is our hope this comes to
fruition. Be advised one of our large domestic water supply pump stations for the Foot-
hill Water Treatment Plant (FWTP) is located approximately 2 miles downstream of
Keswick Dam on the southwest side of the Sacramento River, and it is imperative
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human health criteria are maintained at the pump intake. The FWTP supplies approxi-
mately 50% of the City's drinking water supply.

Response RMU-1
EPA will implement several specific measures to ensure close coordination with State agen-
cies and to ensure that contaminated sediments will be contained during dredging opera-
tions. During design, EPA will work closely with the Regional Water Quality Control Board
to develop a Water Quality Management and Monitoring Plan. The monitoring program
will allow an early warning detection system and will be designed to meet water quality
objectives at the point of compliance upstream of the Jewel Creek and Bella Vista drinking
water intakes. Maximum contaminant levels (MCLs) for the primary contaminants of con-
cern (COCs) (arsenic, copper, cadmium, and zinc) are equal to or less stringent than water
quality standards that are applicable or relevant and appropriate to dredging operations
and are established to protect aquatic life and beneficial uses. EPA will work with the
RWQCB to ensure that the monitoring plan addresses issues presented by the City.

EPA will implement multiple controls during dredging to minimize the disturbance and
resuspension of sediment and/or the migration of suspended sediment. Controls will
include dredging when Spring Creek Power Plant is not operating to minimize flow
through the Arm, using Best Management Practices and engineering design to minimize
sediment resuspension, and using sediment containment barriers (i.e., silt screens or silt
curtains). EPA will also implement a conservative, phased dredging program. Phase I will
be implemented during the first working year of the project. Phase I will begin at the
upstream sediment pile (Pile A), and production rates will be low to allow more controlled
conditions. EPA will collect data and evaluate the ongoing performance of Phase I dredging
operations. Should problems arise during Phase I dredging, EPA will work with State agen-
cies to implement additional controls, reduce dredging rates, or shut down equipment until
issues can be resolved.

Comment RMU-2
2. Additionally, flocculated water treatment solids from the FWTP are discharged to our

Clear Creek Wastewater Treatment Plant (CCWWTP) which has NPDES monthly aver-
age discharge limits of 12 Hg/L (0.88 Ibs/day) copper and 81 fxg/L (5.9 Ibs/day) zinc.
Any additional load to the FWTP will be transferred to the CCWWTP; effluent viola-
tions are now subject to mandatory fines under California SB709 and we therefore
require assurance this operation will not cause or contribute to effluent violations at this
facility. At the very least, if this operation were to cause or contribute to effluent viola-
tions, EPA should provide assurances or relief to affected downstream NPDES Permit
holders by authorizing temporary waivers of specific parameters affected or by direct
payment of mandatory fines imposed. The CCWWTP NPDES permit charges us with
monthly monitoring for low level metals at Caldwell Park to ensure acceptable back-
ground conditions exist for additional downstream inputs. Any exceedance of water
quality criteria during the dredging operations would potentially have a negative effect
and impact to ongoing municipal monitoring program requirements.
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Response RMU-2
As discussed in Response RMU-1, EPA will work closely with State agencies, including the
RWQCB, to design and implement a conservative phased dredging program and a moni-
toring program that provides early warning of potential problems. The dredging program
will be designed and implemented to ensure adequate sediment containment safeguards to
meet the substantive requirements of the RWQCB as well as other applicable or relevant
and appropriate requirements. The discharge of water from the Spring Creek Arm of
Keswick Reservoir into the Sacramento River will meet applicable water quality criteria.

EPA will work with the RWQCB to ensure that the monitoring plan addresses issues pre-
sented by the City. EPA will involve the State agencies in the evaluation of the performance
of dredging operations and sediment containment measures, and EPA will consult with the
State agencies regarding the potential need for additional safeguards.

Comment RMU-3
3. While we have been verbally assured mercury is not an issue in the Spring Creek sedi-

ments, we feel it is prudent for EPA to perform a mercury discharge loading evaluation
for this operation. Mercury was commonly used in the Shasta Mining District; TMDL's
for mercury are currently being developed for the Sacramento River watershed includ-
ing the San Francisco Bay and Sacramento/San Joaquin River Deltas which are both
downstream of the Project.

Response RMU-3
EPA does not believe mercury is of concern either in the Spring Creek Arm sediments or
with respect to'Sacramento River water quality during dredging operations. Samples col-
lected from the mine portals and seeps indicate the acid mine drainage is not a significant
source of mercury contamination. Data from the Spring Creek Arm indicate that mercury is
not present at elevated concentrations in sediment or reservoir water. Mercury data for the
mine drainage and Spring Creek Arm surface water and sediment are summarized in the
paragraphs below.

As part of the Remedial Investigation in 1983 and 1984, surface water samples and samples
of mine drainage were collected within the Boulder Creek, Slickrock Creek, Spring Creek,
and Flat Creek drainages. The average concentration of total mercury was below the MCL of
2 ug/L for all major sources of acid mine drainage. Using samples collected between
December 30,1983, and May 16,1984, the average mercury concentration was calculated as
1.4 ug/L for the Richmond portal and below 0.2 ug/L for remaining sources of acid mine
drainage (Lawson portal, Old/No.8 Mine Seep, Big Seep, and Brick Flat Pit). Within Spring
Creek, mercury was detected at concentrations up to 5.7 ug/L in September 1983, but mer-
cury was not detected (detection limit of 0.2 ug/L) in December 1983. Mercury was also
analyzed in the Sacramento River downstream of Keswick Dam biweekly between January
and June 1984. Mercury was detected in one sampling event at a concentration of 0.2 ug/L,
which is marginally above the detection limit of 0.1 ug/L. Otherwise mercury was not
detected. These data are presented in EPA's Final Remedial Investigation Report, Iron Mountain
Mine near Reddingr California, prepared by CH2M HILL in August 1985.
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Samples of acid mine drainage from the Richmond and Lawson portals and Old/No. 8
Mine Seep were also collected in June 1993 to support the pilot-scale high density sludge
treatability study. Concentrations of total mercury ranged from non-detect (detection limit
of 0.2 ug/L) to 2.6 ug/L and concentrations of dissolved mercury ranged from non-detect
(detection limit of 0.2 ug/L) to 0.7 ug/L. These data are presented in EPA's High Density
Sludge Treatability Study, Iron Mountain Mine, California, prepared by CH2M HILL in October
1993.

During treatability testing in 2003, mercury was analyzed in composite sediment samples
collected of the top half arid bottom half of the sediment piles in the Spring Creek Arm of
Keswick Reservoir. Mercury was detected at concentrations of 1.0 mg/kg in the top com-
posite and 0.51 mg/kg in the bottom composite sediment sample. These concentrations are
well below the wet weight total threshold limit concentration (TTLC) of 20 mg/kg and the
EPA Region IX preliminary remedial goal for a residential exposure of 23 mg/kg for total
mercury and 6.1 mg/kg for methyl mercury. Total and dissolved mercury were not detected
in Spring Creek Arm water collected at a depth of approximately 6 feet, and dissolved
mercury was not detected in sediment slurries of 5 and 7 percent solids (reporting limit of
0.1 ug/L). No data are available for mercury concentrations in pore water. These data
indicate that mercury is not present at elevated concentrations in sediment or Spring Creek
Arm water.

The dredging operations will not be regulated in the total maximum daily loads (TMDLs)
for the Sacramento River watershed. TMDLs are the sum of allocated loads of pollutants set
at a level necessary to implement the applicable water quality standards. TMDLs include
load allocations from point sources, nonpoint sources, and natural background conditions.
These load allocations are developed for ongoing point and nonpoint source pollutants;
however, the dredging operations are short-term efforts. The dredging operations will be
designed to meet applicable or relevant and appropriate requirements, including water
quality objectives.

EPA will work closely with the Regional Water Quality Control Board during development
and implementation of the dredging project and monitoring and reporting program. EPA
will acquire additional data during the design phase to further characterize sediment engi-
neering properties. During this sampling event, EPA will also collect additional mercury
data for the sediment in the Spring Creek Arm.

Ross Bell, Shasta County Air Quality Management District,
Department of Resource Management

Comment SCAQMD-1
Thank you for the opportunity to comment on the proposed plan to clean up contaminated
sediments in the Spring Creek Arm of Keswick Reservoir. If the selected alternative involves
a large dredging and construction project, then air emission permits may be required.

The Shasta County Air Quality Management District requires that portable equipment oper-
ated at a location within the District for more than six months be permitted. If the equip-
ment is operating in the District for less than one year, then permitting under the California
Statewide Portable Equipment Registration Program is adequate. If the equipment is oper-
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ated for more than one year, then a District issued Authority to Construct and Permit to
Operate will be required.

Equipment covered under the permitting requirement includes engines powering dredges,
cranes, pumps, drill rigs, compressors, and generators. Sand and gravel screens, rock crush-
ers, and tub grinders also require air emissions permits. All diesel-powered equipment
would be subject to engine exhaust limits contained either in the State Portable Equipment
Registry Program or the Airborne Toxic Control Measure for Stationary Compression Igni-
tion Engines.

We would like to request that EPA notify any contractor selected for this construction work
that air district permitting needs to be addressed.

Response SCAQMD-1
CERCLA §121(e), 42 USC §9621(e), states that no federal, state, or local permits are required
for remedial actions conducted onsite. Onsite refers to the areal extent of contamination and
all suitable areas in proximity to the contamination necessary for implementation of the
response action. However, EPA will work closely with Shasta County Air Quality Manage-
ment District to comply with the substantive requirements of the applicable Air Quality
Management district's regulations and will abide by all applicable or relevant and appropri-
ate requirements (ARARs) during dredging and construction. During the design process,
EPA will consult with Shasta County to ensure that plans, specifications, and the subcon-
tract documents identify and require compliance with the ARARs and that appropriate
monitoring is planned and conducted during construction.
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APPENDIX A

State and Municipal Written Comments
Received by EPA

Following are copies of the written comments received by EPA on the Proposed Plan.
Included are letters from the following commenters:

James L. Tjosvold, PE, Chief, Northern California-Central Cleanup Operations Branch,
Department of Toxic Substances Control

Donald B. Koch, Regional Manger, California Department of Fish and Game

Ross Bell, Air Quality District Manager, Shasta County Department of Resource
Management

Richard Elliott, Wastewater Utility Supervisor, Industrial Waste, Redding Municipal
Utilities
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Department of Toxic Substances Control

TenyTammlnftn 8800 Cal Center Drive Arnold Schwarzenegger
Aa*ncySi»crouiry Sacramento, California 95826-3200 Governor

CaUEPA

September 13, 2004

Mr. Rick Sugarek
Remedial Project Manager- Iron Mountain Mine
Superfund Enforcement Branch
U.S. Environmental Protection Agency, Region IX
75 Hawthorne Street
San Francisco, California 94105-3901

CONCURRENCE WITH EPA'S PROPOSED PLAN TO CLEANUP CONTAMINATED
SEDIMENTS IN THE SPRING CREEK ARM OF KESWICK RESERVOIR FOR THE
IRON MOUNTAIN MINE SUPERFUND SITE, REDDING, CALIFORNIA

Dear Mr. Sugarek:

The Department of Toxic Substances Controls (DTSC) has reviewed the Proposed Plan
to Cleanup Sediments in the Spring Creek Arm of Keswick Reservoir as part of the
remediation of the Iron Mountain Mine Superfund Site, Redding, California. DTSC, as
lead agency for the State for the remediation of the Iron Mountain Mine Superfund Site,
has conferred with the Central Valley Regional Water Quality Control Board
(CVRWQCB) and the Department of Fish and Game (DFG) regarding the Proposed
Plan. The State Agencies concur with the selected remedy identified in the Proposed
Plan, the partial removal of sediments from the Spring Creek Arm of Keswick Reservoir,
and will work with the Environmental Protection Agency (EPA) to implement the
remedy.

Previous concerns voiced by the State regarding the adequacy of sediment
containment safeguards during implementation of the remedy were discussed and
solutions proposed in CH2M Hill's technical memorandum entitled "Iron Mountain Mine:
Design Concepts in Remediation Approach" and a conference call between the State
and EPA. The State feels that EPA has responded to our concerns and. in conjunction
with following the State's substantive requirements for dredging operations that will be
transmitted to EPA at a later date, the project should not significantly impact water
quality. EPA, in coordination with the State, will continue to develop the safeguards
presented in the technical memorandum and incorporate them into the project design.
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Mr. Rick Sugarek
September 13.2004
Page 2

If you have any questions, please feel free to contact DTSC's project manager,
Mr. Don Mandel, at (916) 255-3667.

Sincerely,

fes L. TjobueW, P.E., Chief
Northern California-Central Cleanup Operations Branch

cc: Mr. Dave Bunte
CH2M Hill, Inc.
2525 Airpark Drive
Redding, California 96049

Mr. Phil Woodward
CVRWQCB
415 Knollcrest Drive, Suite 100
Redding, California 96002

Ms. JaneVorpagel
Department of Fish and Game
601 Locust Street
Redding, California 96001
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DEPARTMENT OF FISH AND GAME
http://www.dfg.ca.gov
Northern California-North Coast Region
601 Locust Street
Redding. CA 96001
(530) 225-3300

2033840

September 3, 2004

Mr. Rick Sugarek
Environmental Protection Agency
75 Hawthorne Street
Mail Code SFD-7-2
San Francisco, California 94105-3901

Dear Mr. Sugarek:

The Department of Fish and Game has reviewed the proposed plan to clean
up the contaminated sediment which has been deposited in the Spring Creek arm of
Keswick Reservoir from the Iron Mountain Mine Superfund site in Redding,
California.

The Department supports the proposed action. We believe the no-action
alternative constitutes significant risk to the environment and that the proposed
project needs to be completed. A dramatic example of the extent of the risk of
leaving the sediment in place was the brief discharge of the metal precipitates which
occurred orT May 25,1988, when the reservoir was drawn down and the powerhouse
discharged over the exposed metal sludge. Even though the fluvial erosion was
brief and mobilized a minute portion of the waste piles, the small amount of sediment
caused a 30-mile long plume that traveled down the river to Hamilton City and
deposited contaminated sediment in important spawning areas.

We believe the dredging proposed to remove the sediment is a manageable
operation; certainly one that will have less environmental consequence and be more
controllable than what occurred in May 1988. Very brief events of sediment
mobilization are capable of exposing sensitive life stages of listed species of salmon
throughout the entire Sacramento River prime spawning area. This area is
designated as one of the State's most important salmon and steelhead spawning
ateas (Fish and Game Code Section 1505).

We look forward to working with the Environmental Protection Agency on the
development of the details of the dredging operation. The phased approach of
dredging along with project monitoring should allow the operation to be managed to
attain the basin plan water quality objectives for the Sacramento River. The
dredging project will also meet the goal of preventing future movement of
contaminated sediment into important spawning habitats in the Sacramento River.

Consenting CaCifornia's Wittf&fe Since 1870



Mr. Rick Sugarek
September 3, 2004
Page Two

Thank you for the opportunity to comment on the proposed plan. If you
have any questions regarding these comments, please contact Environmental
Scientist Jane Vorpagel at (530) 225-2124.

Sincerely,

DONAtB B. KOCH
0' Regional Manager

cc: Mr. Jim Pedri
Central Valley Regional Water

Quality Control Board
415 Knollcrest Drive, Suite 100
Redding, California 96002

Department of Toxic Substances Control
4250 Power Inn Road
Sacr-amento, California 95826

U.S. Fish and Wildlife Service
2800 Cottage Way, Room W-2605
Sacramento, California 95825-1846

Mr. Mike Tucker
NOAA Fisheries
650 Capitol Mall, Suite 8-300
Sacramento, California 95814

ec: Ms. Jane Vorpagel
Mr. Harry Rectenwald
Northern California-North Coast Region
Department of Fish and Game
601 Locust Street
Redding, California 96001
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1855 Placer Street, Redding, CA 96001 Richard D.0 Assistant Director

DEPARTMENT OF RESOURCE MANAGEMENT

^3^r/
August 23,2004

Rick Sugarek (SFD-7-2)
Remedial Project Manager
U.S. EPA
75 Hawthorne Street
San Francisco, CA 94105

Iron Mountain Mine Superfund Site

Dear Mr. Sugarek:

Thank you for the opportunity to comment on the proposed plan to clean up contaminated sediments in the
Spring Creek Arm of Keswick Reservoir. If the selected alternative involves a large dredging and
construction project, then air emission permits may be required.

The Shasta County Air Quality Management District requires that portable equipment operated at a location
within the District for more than six months be permitted. If the equipment is operating in the District for
less than one year, then permitting under the California Statewide Portable Equipment Registration Program
is adequate. If the equipment is operated for more than one year, then a District issued Authority to
Construct and Permit to Operate will be required.

Equipment covered under the permitting requirement includes engines powering dredges, cranes, pumps,
drill rigs, compressors and generators. Sand and gravel screens, rock crushers and tub grinders also require
air emissions permits. All diesel-powered equipment would be subject to engine exhaust limits contained
either in the State Portable Equipment Registry Program or the Airborne Toxic Control Measure for
Stationary Compression Ignition Engines.

We would like to request that EPA notify any contractor selected for this construction work that air district
permitting needs to be addressed.

Please feel free to contact the District at 530-225-5674 if you have questions regarding this matter.

Sincerely,

loss Bell
Air Quality District Manager

RB/eg

l D Suite 102 O Suite 103 D Suite 201 Q Salic 200
AIR QUALITY MANAGEMENT DISTRICT BUILDING DIVISION PLANNING DIVISION ENVIRONMENTAL HEALTH DIVISION ADMINISTRATION t COMMUNITY EDUCATION
(530)225-5674 (530)225-5761 (530)225-5532 (530)225-5787 (530)225-5789
FAX (530)225-5237 FAX: (530) J«-««S FAX: (530) 2«-«68 FAX (530) 225-5*13 FAX: (530)-22S-5S07

Toll Free Access Within Shasta County 1-800-528-2850
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REDDING, CA 96049-6071
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September 13, 2004
W0101-000-000

Mr. Rick Sugarek (SFD-7-2)
Remedial Project Manager
USEPA
75 Hawthorne Street
San Francisco, CA 94105

Dear Mr. Sugarek:

SUBJECT: Iron Mountain Mine - Public Comment on Proposed Plan to Clean up Contaminated
Sediments at the Spring Creek Arm of Keswick Reservoir

The City feels the removal of sediments in the Spring Creek Arm of Keswick Reservoir is a worthwhile
endeavor for the long-term health of the Sacramento River. However, the Wastewater and Water
Utilities have some concerns about water quality conditions in the river during dredging operations
and their possible effects on our domestic water supply and our wastewater treatment plant
discharges.

1) Reasonable assurances are made in the Administrative Records that water quality criteria will not
be exceeded during the dredging operations, and it is our hope this comes to fruition. Be advised one
of our large domestic water supply pump stations for the Foothill Water Treatment Plant (FWTP) is
located approximately 2 miles downstream of Keswick Dam on the southwest side of the Sacramento
River, and it is imperative human health criteria are maintained at the pump intake. The FWTP
supplies approximately 50% of the City's drinking water supply.

2) Additionally, flocculated water treatment solids from the FWTP are discharged to our Clear Creek
Wastewater Treatment Plant (CCWWTP) which has NPDES monthly average discharge limits of 12
ug/l (0.88 Ibs/day) copper and 81 ug/l (5.9 Ibs/day) zinc. Any additional load to the FWTP will be
transferred to the CCWWTP; effluent violations are now subject to mandatory fines under California
SB709 and we therefore require assurance this operation will not cause or contribute to effluent
violations at this facility. At the very least, if this operation were to cause or contribute to effluent
violations, USEPA should provide assurances or relief to affected downstream NPDES Permit holders
by authorizing temporary waivers of specific parameters affected or by direct payment of mandatory
fines imposed. The CCWWTP NPDES Permit charges us with monthly monitoring for low level
metals at Caldwell Park to ensure acceptable background conditions exist for additional downstream
inputs. Any exceedance of water quality criteria during the dredging operations would potentially have
a negative effect and impact to ongoing municipal monitoring program requirements.

ADMINISTRATION, TRAFFIC OPERATIONS / 777 CYPRESS AVENUE / REDDING CA 96001 / 530.225.4170 - FAX 530.245.7024
STREETS, STORM DRAIN, WATER, WASTEWATER / 20055 VIKING WAY, BUILDING #3 / REDDING CA 96003 / 530.224.6068 - FAX 530.224.6071

SOLID WASTE / 2255 ABERNATHY LANE / REDDING CA 96003 / 530.224.6201 - FAX 530.224.6212
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3) While we have been verbally assured mercury is not an issue in the Spring Creek sediments, we
feel it is prudent for USEPA to perform a mercury discharge loading evaluation for this operation.
Mercury was commonly used in the Shasta Mining District; TMDL's for mercury are currently being
developed forthe Sacramento River watershed including the San Francisco Bay and Sacramento/San
Joaquin River Deltas which are both downstream of the Project.

Thank you for the opportunity to comment.

Sincerely,

Richard Elliott
Wastewater Utility Supervisor - Industrial Waste

RBjh
c: Stephen J. Craig, Wastewater Utility Manager

Mike Robertson, Water Utility Manager
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